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The editor is always glad to receive for examination lilustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the urticles sort, and the facts authentic, the coutributions 
will receive special attention. Accepted arucies will be paid tor 
at regular space rates, 


THE SUBWAY CONTRACTOR AND THE SUFFERING 
PUBLIC, 

The contractors of the New York Subway are rapidly 
losing the public good-will which they had unques- 
tionably secured .by the expedition with which they 
carried out the work of excavating and building the 
new tunnel. They are losing it because of the inex- 
cusable indifference to the convenience of the public 
which they have shown, and are showing to-day, by 
making no attempt to clean up the streets as soon as 
they are through with their work. 

We are not sure that the engineers of the Rapid 
Transit Subway are not also somewhat to blame for 
this discomfort; for in order to protect the public there 
was a special clause inserted in the first general con- 
tract and specifications of the Subway covering this 
very point—a clause which, as we know to our cost, 
ie “more honored in the breach than in the 
ebservance.” It was stipulated in the first con- 
tract that any given stretch of the cut-and- 
eover work was to be open for only a _ limited 
period of time, sufficient presumably for putting in 
the steel work and concrete; and it is expressly 
directed that “at his own expense, and as directed 
from time to time by the Engineer, the Contractor is 





to clear the work, streets, and all public places occu 
pied by it from all refuse and rubbish, and leave them 
in @ neat condition.” . Now, when we consider that 
some stretches of the work, such for instance as that 
through 42d Street, will have been “open” and en 
eumbered for between two and three years, it is evi- 
dent elther that tlhe contractor has been willfully 
obstreperous, or that the engineers have not fully 
exercised the authority, conferred upon them under 
the contract We are inclined to think that the fault 
lies with the contractor more than with anyone else 
for in spite of the.storm of public indignation which 
has found its expression of late through the press, 
and despite the fact, that the Chief Engineer of the 
Commission has recently called special attention to 
the shocking condition of the streets, there are scores 
of blocks along the route of the line which, although 
the Subway beneath them has been completed for 
many months, are to-day in a disgraceful state of dis- 
repair and disorder 

Nothing could be more admirable than the patience 
with which the merchants and property owners, to say 
nothing of the pedestrians of New York city, have 
endured the ‘enormous ,inconvenience arising from the 
construction of .the Subway; and they have certainly 
deserved something better than the total disregard of 
their interests and convenience which has been shown 
during the progress,of this great work. We commend 
this subject to the special and immediate attention of 
Messrs. Parsons and McDonald, respectively the Chief 
Engineer of the Rapid Transit Commission and the 
Chief Contractor for the Subway. 

—_— --e-o — 
FAILURE OF THE “ IOWA’S” 12-INCH GUN. 

When the deplorable accident to one of the 12-inch 
guns of the “Iowa” occurred, it was generally credited 
to the bursting of a shell in the bore of the gun. Al- 
though the official report of the Board of Investigation 
hes not yet been made, there is now a general belief 
that the failure of the gun was not due to a defective 
shell, but either to the inherent weakness of the gun 
itself, or to abnormal pressures set up in the chase 
of the gun by the smokeless powder employed. The 
gun was one of the pieces with which the “lowa” 
wus originally supplied, and as this vessel went into 
commission in the summer of 1897, it has seen nearly 
six years of service. During this time the gun has had 
to do duty in the regular courses. of target practice 
each year, and it also endured the severe test of the 


Spanish war, during which the “lowa” was engaged ip 
the bombardment of San Juan, the blockade at Santi- 
ago, and the naval battle which ended in the destruc- 
tion of Cervera’s fleet. In all these years the 12-inc! 
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gun that failed has been fired between two hundred 
and three hundred times; and if there were anything 
in the theory that the life of a modern built-up gun of 
arge caliber is restricted to between one hundred and 
fifty and two hundred rounds, there might be some 
truth in the suggestion that the strength of the gun 
was exhausted. For our part we do not believe that 
there is anything in the suggestion, provided, of 
course, that during its six years of service the gun 
has not been subjected to powder pressures exceeding 
the limit which it was designed to stand. 

Now, it is just here, in connection with the ques- 
tion of powder pressures, that the probable cause of 
the explosion will be found; for although the most 
modern smokeless powder is stable and reliable in its 
results, some of the earlier powders, especially if they 
have been for any considerable time in storage, are 
liable to a more rapid combustion with consequent 
higher pressures than they were intended to give. The 
“Iowa's” 12-inch gun was designed for the old brown 
powder, which was relatively quick-burning, and did 
not give such high pressures during the latter part 
of the travel of the projectile down the bore as the 
later smokeless powders. Hence it was not necessary 
to give so much tangential strength to the chase of the 
gun as would be the custom in designing a modern, 
high-velocity gun using slow-burning smokeless 
powder. Hence the smokeless powder employed would 
be somewhat more trying for the gun than the brown 
powder, and if there were any sudden combustion of 
the remaining unburnt powder shortly before the 
shell left the gun, the chase might readily have proved 
unequal to the extra duty put upon it. 

TESTS OF OIL FUEL ON LOCOMOTIVES. 

At the time that the preliminary report of the elab- 
orate tests of oil fuel now being carried out by the 
Naval Department was made last year, we gave a 
brief account of the findings reached at _ that 
time. During the intervening months a series of 





tests has been carried out to ascertain the value of 
oil fuel for use on locomotives, the trials being made 
on the Florida East Coast and the Boston & Maine 
Railroads articular value attaches to the results, 
from the fact that the work of the locomotive was 
tested when it was hauling its regular load, and the re- 
sults represented, not merely a single trip, but the 
work of a whole month. On the first-named railroad, 
on level track the engine consumed 6% gallons of oil 
pounds per gallon. 


per mile run the oil weighing 7.55 
The same engine in doing the same work burned 2,000 
pounds of Tennessee coal for every 19.6 miles that 
was covered; the result showing that under those par- 
ticular conditions 132.3 gallons of oil did the work of 
one ton of coal. When the same locomotive was 
tested on freight service, where the speed was lower 
and the loads greater, the consumption was 10.6 gal 
lons per mile on oil, and 2,000 pounds of coal per each 
13 miles, thus giving a ratio of 131.8 gallons of oil to 
2.000 pounds of coal. The test on the Boston & Maine 
Railroad was made on a helper used in assisting trains 
in the Hoosac tunnel. The work was done by the engine 
on an upgrade of 42 feet per mile, the engine return- 
ing without any load. On this test the oil weighed 7.75 
pounds per gallon, and 11.45 gallons were used per 
mile. When burning coal, this engine ran 12.25 miles 
for every 2,240 pounds used, thus showing a ratio of 
140.26 gallons 6f oil to 1 ton of coal. An important 
fact developed in these tests Was that the engine could 
be urged to a greater capacity with oil fuel than with 
coal, and that this could be done with a smokeless 
fire It is considered that there is no reason why 
equal results should not be obtained in marine service. 
+ Om 

ENGLISH REPORT ON THE AMERICAN RAILWAYS. 

The Board.of Trade, London, recently~ authorized 
Col. Yorke, its Chief Inspecting Officer of Railways, to 
visit the United States and make an extended tour over 
our railroad systems. The report of his investigations 
has recently been published in pamphlet form, and 
taken altogether it may be regarded as.one of the most 
fair-minded and valuable documents of its kind that 
has ever appeared. 

It is pointed out under the head of steam railways, 
that there is a fundamental difference betweén English 
and American track in the fact that in England the 
bullhead rail, laid on cast-iron chairs, is in almost uni- 
versal use, whereas in the United States the T-rail is 
almost exclusively used, the latter being laid either di- 
rectly on the ties or upon tie-plates, and the rail se- 
cured by ordinary rail spikes. The weight of the 
rails on first-class track is about the same in botif 
countries, varying from 80 to 100 pounds. in the United 
States, and from 85 to 103 pounds in England. Al- 
though American roads use from 14 to 16 ties to a 30- 
foot rail, as against only 12 ties to the same length of 
rail in England, the larger dimensions of the English 
ties give a slightly larger total bearing surface, there 
being 85.3 square feet of such surface with 16 ties on 


‘American track, and 90 square feet for the 12 ties used 


on an English rail. The bearing surface of the rails 
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on the ties is 768 square inches in American practice, 
as against 1,260 square inches bearing surface of the 
east-iron chairs in English practice. Attention ig 
drawn to the fact, however, that on the best eastern 
roads in America, the ties are of hard wood, which 
has better wearing qualities than the Baltic timber ties 
used in Great Britain. The report speaks favorably 
of the American practice of breaking joints when lay- 
ing the track, that is to say, bringing the joint in one 
rail opposite the center of the adjoining rail. In dis- 
cussing the advisability of abolishing the chairs and 
using hard-wood ties, Col. Yorke considers that the 
extra cost of the ties would be greater than any saving 
gained by discontinuing the use of the chairs. 

Perhaps the most interesting portion of the report 
is that which deals with the question of signaling. 
This was found to be in a more or less experimental 
condition, no uniform practice -having as yet been 
adopted throughout the country. The remarks on 
this subject are particularly timely just now, because 
of the attention that has been directed to our signal- 
ing system by the many and fatal collisions that have 
occurred, either through faulty signaling, or through 
disregard of correct signals. Moreover, as the Board 
of Trade has oversight of all matters relating to the 
safety of the traveling public, and has the authority to 
investigate and report on all railway accidents, the 
opinion of its expert necessarily will carry very great 
weight. His severest criticism is of the fast-and-loose 
method by which the interpretation of block signals is 
in many cases left to the judgment of the engineer; 
by which more than one train is frequently allowed 
to be in the same block section at the same time; and 
by which trains are permitted, under special condi- 
tions, to run against the traffic, that is to say, a down 
train is permitted to run on an up line, and vice versa. 

On the question of automatic signaling, the report 
considers that it does, not necessarily produce greater 
safety of operation, that it is after all merely a labor- 
saving device, and that while it gets rid of errors due 
to the human element, it opens the way for other 
errors due to inaccurate operation or breakdown of 
the mechanism, which may.be equally disastrous. It 
is pointed out that since the chief object of such a 
system is to increase the density of the traffic by en- 
abling trains to be run under shorter headway, this 
very density must of itself increase the chances of 
accident. We must confess fhat we can hardly see the 
force of this argument. It is evidently desirable that 
as many trains as are consistent with safety should be 
run over any given stretch of track. Automatic signal 
ing increases the number, and if the apparatus be prop- 
erly made and carefully maintained, this increased 
traffic can be worked with the same immunity fronr 
disaster as a less frequent traffic under a non-automatic 
system. The fault is not in the automatic system, but 
in the human element that operates and takes care of 
it. The system being good in itself, the obvious thing 
to do is to teach signalmen ana maintenance-of-way en- 
gineers to exercise redoubled care and vigilance in 
keeping the automatic plant at all times in first-class 
condition. Automatic signaling has come to stay. 
With increased experience in its use, and with a more 
rigid observance of the first. principles which under- 
lie its successful.operation, our railroads will learn to 
operate their trains without incurring the frightful 
loss of life that has occurred during the past few 
months. 

oo 


ELECTRIFICATION OF THE LONDON “UNDERGROUND” 
RAILWAY. 
BY OUR LONDON CORRESPONDENT. 

By permission of Mr. James R. Chapman, general 
manager and chief engineer of the “Underground 
Electric Railway Company of London, Ltd.,” the writer 
was enabled a few days ago to inspect the two new elec- 
tric trains for the District Railway which have just 
arrived at the carsheds at South Harrow, and to make 
a trip in one of these over the new electrified line be- 
tween Ealing and South Harrow, which will shortly be 
cpen for public service, 

Each of the new trains is made up of seven cars, 
three of which are motor cars and four trailer cars. 

They are to be regarded at present as experimental 
only, and on their working will depend the nature of 
the. cars, not only for the electrified Metropolitan Dis- 
trict Railway, but also for the three tube railways con- 
trolled by the Underground Electric Railway Company 
via the Baker Street and Waterloo, Charing Cross, 
Euston and Hampstead, and Great Northern, Bromp 
ton, and Piccadilly Circus lines. 

In a few weeks’ time electric trains will be running 
on the new line which the Metropolitan District Rail- 
way Company has constructed from Ealing to South 
Harrow, a distance of six miles. This line has been 
finished for more.than eighteen months, but it has not 
as yet been opened for traffic. It has been chosen as 
the first section to be operated by electricity, and a 
temporary power station has been installed at Alperton 
which supplies current to the rails at 550 volts direct. 

The new Ealing-South Harrow Railway, which con- 
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sists of six miles of double track, is completely in the 
open. During the past few months the work of electri- 
tying this portion has been steadily pushed forward, 
and the Brush: Electrical Engineering Company have 
just delivered the two “sample” trains referred to. The 
system which has been adopted may be described as 
the “third-rail multiple unit.” 

As a matter of fact, two new conductor rails, one 
the positive and the other the negative conductor, 
have been laid; there are therefore four rails in all. 
This system differs from that found on the Central 
London Railway, where only one conductor rail is laid, 
and also from the British Thomson-Houston system 
to be adopted on the North-Eastern Railway, where 
the third-rail will be used on the positive side of the 
circuit. All the existing track rails will be bonded for 
the entire current 

It is quite true that on the Ealing-South Harrow line 
the track rails are bonded also, but this is done for 
the purpose of carrying the small currents necessary 
for working the electric signaling system to be em- 
ployed. The conductor rails weigh 100 pounds per 
yard and are very soft and of high conducting power, 
their electrical resistance being only from six and one- 
half to seven times that of pure copper, whereas the 
resistance of the ordinary steel rail is about twelve 
times that of copper 

These conductors have been supplied by the Rhein- 
ische Works, Germany, and another German firm has 
since obtained the contract for 3,000 tons more of 
these conductor rails 

The two sample trains are very similar to those em- 
ployed on the Boston Elevated Railway. Each train 
will be made up of seven cars, of which three will be 
“motor cars” and four “trailers.” One of the motor- 
cars will be at the front, another at the rear, and the 
third at the center. The total length of the train will 
be 352 feet, and the seating capacity, 330; each motor- 


car will seat 38, and each trailer 52 persons. Each car 
is 12 feet 4 inches high, 8 feet 4 inches wide, and 50 
feet long. The two end motor-coaches have a luggage 
compartment as well as longitudinal seats; the other 
coaches have part longitudinal and part transverse 
seating, except the middle motor-car, which has only 
Each train, therefcre, 
three different types of cars. The Brush Company are 


also supplying the bogie trucks, which are of two types, 


longitudinal seats contains 


motor-trucks and trailer trucks; they are made en 


tirely of cast steel. Each motor-car will be fitted with 
two motors mounted on one of the four-wheel trucks, 
the truck at the other end of the car being free; the 
motors are each of 175 horse power and will be geared 
by single-reduction gear to the two axles of the truck. 
This will give 350 horse power per motor car, or 1,050 
horse power per train The driving wheels of the 
motor cars are 36 inches in diameter, while the carry 
ing wheels, as well as those of the trailers, are 30 
inches in diameter. One train is to be fitted with elec- 
trical apparatus manufactured by the British Thomson- 
Houston Company 
by the British 


and the other with apparatus made 
Electric and Manufac- 
Each firm will apply its own par- 


Westinghouse 
turing Company. 
ticular system of train control 

The framework of the cars is of the best 
oak and ash. The paneling is of whitewood run in two 


English 


courses, the inside being horizontal and outside ver- 
tical. The exterior 
Wainscot oak, with natural 


woodwork will be entirely in 
wood finish. The seats 
will be of rattan on spring frames. There will be no 
upholstering in the interiors of the cars; all the wood 
has been treated to render it uninflammable, so that 
there is but little danger of cars catching fire. 

A motorman’s cab is provided at each end of the 
train, and at either end of the center motor-car is a 
Similar cab, which is capable of being folded up when 
not in use 
no distinction of class on the Electrified Underground, 
will be instituted 


It is practically settled that there will be 


and a uniform fare of probably 2'4d. 
for any distance. The rumor that as a concession to 
British custom some cars will be labeled “reserved,” 
and that for these an extra fare will be charged, is gen- 
erally believed to be incorrect. 

The motors will be capable of very high powers of 
acceleration. A speed of twenty miles an hour will be 
attained in less than half a minute, and midway be- 
tween stations as high a speed as sixty miles an hour 
will probably be reached. The stop at each station 
* not be more than 20 seconds. 

Latil the great new power house in Lots Road, Chel- 
Sea, is ready to supply the current, the temporary 
Power house at Alperton will be relied upon for the 
short Ealing-South Harrow section. The Underground 
Electric Railway Company have purchased the plant 
which was used for the experiments on the Earl's 
Court-Kensington High Street section, and have in- 
Stalled it at Alperton. 

The Lots Road generating station has been com- 
menced, and it is expected that the steel framework 
Will be erected in June next. It will be the largest 
electric traction station in the world, and it will be 
first to employ steam turbines exclusively instead of 
reciprocating engines for driving the dynamos; the 
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steam turbines to be installed will be the largest ever 
built. There will be ten turbines, each of 7,500 horse 
power, giving 75,000 horse power in all. The overload 
capacity of these machines will, however, allow them 
to work continuously at 11,000 horse power each, or in 
all 110,000 horse power, the largest power of any on¢ 
station in the world. They are to be supplied by the 
British Westinghouse Company, and will be of the 
Parsons type with Westinghouse modifications. The 
speed will be 1,000 revolutions per minute and mounted 
on the same shafts will be ten three-pliase generators 
of 5,500 kilowatts each. The current will be supplied 
at a voltage of 11,000, the highest pressure yet em- 
ployed for traction purposes in this country. Sub- 
stations will be erected, among other places, at the 
Mansion House ond South Kensington, where the al- 
ternating current will be converted into continuous 
current and transmitted to the rail at 600 volts. 
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THE JIEAVENS IN MAY. 


BY HENRY NORRIS RUSSELL, PH.D, 


Thcugh the winter constellations have ere now. dis- 
appeared from our view, and the duller skies of spring 
taken their place, there is yet much of interest for the 
star-gazer, even apart from the presence of two of 
the brightest planets in the evening sky. 

We may well chvose as one pomt of departure, for 
this month’s survey of the heavetts, the constellation 
of the Great Bear, more familiarly known as the Gréat 
Dipper, which is nearly overhead at nine in the eve- 
ning. Prolonging the curve of the dipper-handle south- 
ward for rather more than its own length, we come 
upon Arcturus, the brightest star of Bootes, which in- 
cludes also most of the stars we have passed on our 
way. Below Bootes, and to the right, lies Virgo, 
marked by one bright star, Spica, and, for the present, 
by the brighter presence of Mars. 

Farther to the right, and a little higher up, is Leo. 
It requires but little imagination to see the head and 
mane of a couchant lion in the curve of the “sickle,” 
while Regulus marks his fore-paws, and the triangle 
of stars some distance to the left forms his hind- 
quarters. 

Cancer, which comes next along the ecliptic, is dis- 
tinguished only by the little nebulous group of the 
cluster whose components can be 
Gemini is still lower in the 


Presepe—a star 
seen with any field-glass. 
west, and is the last zodiacal constellation in sight. 
Rather lower than the twin stars, Castor and Pollux, 
and more to the southward, is Procyon, while Capella, 
with the rest of Auriga, is low in the northwest. 
The long irregular line of stars below Leo and Virgo 
forms the constellation Hydra. Its head is marked by 
a little group below Cancer, while its tail extends far 
Spica. The little group of brightest stars 
below and to the left of the latter is known as Corvus, 
the Raven, who appears to be perched on Hydra’s back. 
From the extreme southern portions of the United 
States, south of latitude 27 deg., the Southern Cross is 
visible at this season, directly below Corvus, its bright- 
est star, at the foot of the Cross, almost touching the 


beyond 


horizon. 

A line of three second-magnitude stars in the south- 
east, foliowed by a brighter red one, shows that Scorpio 
is reappearing. The large and formless group of Ophiu- 
chus and Serpens lies to the left and above. Farther 
on in this direction is Hercules, with the pretty cir- 
clet of the Northern Crown between it and Arcturus 
and with Lyra below in the northeast. 

The Little Bear is on the right of the pole—east, 
of it by ordinary reckoning, but south in the astron- 
omical sense; for “south” in astronomical parlance 
always means away from the pole-star, or, more ac- 
curately, from the invisible pole which lies near it. 
Between the Great and Little Bears, separating them 
completely, is the long line of Draco. 

By far the most interesting piece of astronomical 
news at the present writing is the discovery of a new 
star in Gemini, just announced by Prof. Turner, of Ox- 
ford. 

The new object is faint—only of the eighth magni- 
tude—and it seems improbable that it will become 
visible to the naked eye. With the telescope—as seen 
by the writer at Cambridge, England, March 28—it is 
conspicuous by reason of its strong orange color, 
which is strikingly like that of Nova Persei just after 
its maximum—and its peculiar spectrum, which, like 
that of other nove, is full of bright lines, some of 
which are probably due to hydrogen. 

THE PLANETS. 

Mercury is evening star throughout May, and is vis- 
ible under remarkably favorable circumstances. On 
the 10th he is’at his greatest elongation, 2114 degs. 
east of the sun, and as he is also very far north, he does 
not set until the unusually late hour of 8:30 rp. mM. He 
is in Taurus, north of Aldebaran, at about one-quarter 
the distance of Capella, and moves rapidly eastward. 
As he is about as bright as Capella, he should be easy 
to see, at least during the first half of the month. 
After the 20th he approaches the sun and rapidly be- 
comes invisible. 


33! 


Venus is likewise evening star, and is exceedingly 
conspicuous in the west. She moves eastward through 
Taurus and Gemini during the month, and increases in 
brightness and remains in sight till nearly 10 o'clock 
each evening. The only difficulty about seeing her in 
broad daylight is that it is hard to find out just where 
to look for her. On the 29th she is in conjunction with 
the moon, but she is so far from the latter—7\% degs. 
north of her—that the conjunction will not be much 
help in finding the planet. 

Mars is conspicuous in the evening sky. He is in 
Virgo, about two-fifths of the way from Spica toward 
Regulus, and is still very bright, though he loses half 
his light during the month, as he recedes from us. His 
apparent motion among the stars is westward until 
the 10th, when he begins to retrace his path. 

Jupiter is in Aquarius, and Saturn in Capricornus. 
The latter rises at midnight in the middle of the 
month, and the former about 2 a. Mo. 

Uranus is in Ophiuchus, and is approaching his op- 
position, which occurs next month. Neptune is in 
Gemini, and is getting too near the sun to be ob- 
served, 

THE MOON. 

First quarter occurs at 2 a. mM. on the 4th, full 
moon at 8 a. mM. on the 11th, last quarter at 10 a. m. 
on the 19th, and new moon at 5 rp. M. on the 26th. The 
moon is nearest us on the 28th, and farthest away on 
the 16th. She is in conjunction with Neptune on the 
ist, Mars on the 7th, Uranus on the 14th, Saturn on the 
18th, Jupiter on the 2ist, Mercury on the 27th, Nep- 
tune on the 28th, and Venus on the 29th. None of 
these conjunctions is at all close. 

London, England. 


—- Oa 
SCIENCE NOTES. 

In the course of a lecture at the Conference of Musi- 
cians in Dublin, Ireland, some interesting particulars 
and some astonishing statistics were given relatively 
to the amount of work accomplished by the brain and 
nerves in piano playing. A pianist in view of the pres- 
ent state of piano-forte playing has to cultivate the eye 
to see about 1,500 signs in one minute, the fingers to 
make about 2,000 movements, and the brain to receive 
and understand separately the 1,500 signs while it 
issues 2,000 orders. In playing Weber's “Moto per- 
’ a pianist has to read 4,541 notes in a little 
under four minutes. This is about 19 per second; 
but the eye can receive only about ten consecutive 


petuo,’ 


impressions per second, so that it is evident that in 
very rapid music a player does not see every note 
singly, but in groups, probably a bar or more at one 
vision. In Chopin's “Etude in E Minor” (in the 
second set) the speed of reading is still greater, since 
it is necessary to read 3,950 signs in two minutes and 
a half, to about 26 notes per 


second. 


which is equivalent 


The manufacture of pure artificial camphor upon a 
commercial basis has been discovered by Mr. EB. Callen- 
berg, of Germany, technically known as chlorhydrate 
of terebinth. This substance possesses many peculiar 
properties, which will render it of great vaiue for 
many commercial purposes, the most important of 
which is that it is soluble in nitroglycerine; and as it 
reduces the maximum temperature of this dangerous 
substance during explosion, it is considered that it wiil 
do much to render considerably more safe the manu- 
facture of high explosives such as nitro-glycerine. Not 
only does it reduce the temperature of explosion, but it 
lowers the freezing point of the substance to a very 
marked extent as well. Pure nitro-glycerine freezes at 
+8 deg. Centigrade, but when a 3 to 5 per cent solution 
of the chlorhydrate of terebinth is added, the freezing 
point drops from —10 deg. to —15 deg. Cent. Further- 
more, guncotton and many other soluble explosives can 
be easily dissolved at a cold temperature in a solution 
of chlorhydrate of terebinth and nitro-glycerine, the 
resulting substance being a highly improved quality of 
gelatine-dynamite. : 

It has been reported to the Academy of Sciences by 
Henri Dufour that a comparison of the solar observa- 
tions made with the Crova actinometer during the first 
three months of the present year with the results of 
preceding years, shows a distinct falling off in the 
sun’s radiation in the lower layers of atmosphere, The 
suggestion that the solar radiation is perceptibly ab- 
sorbed by the volcanic dust now diffused through much 
of the earth’s atmosphere is to say the least plausible. 
But so far as international reports of the season. indi- 
cate, the earth's loss of solar heat has not recently been 
traceable in the meteorological observations. March 
was, on the contrary, marked by abnormally high tem- 
peratures in portions of Europe and America, and few 
records for excessively intense cold have been reported 
this year. If the dust from the volcanoes of tropical 
America has now been spread through the upper at- 
mosphere within the middle latitudes of America and 
Europe, # will be conducive in some slight degree to 
the formation of rain clouds in unusual quantities for 
several months. But the precipitation of summer will 
mainly depend on much more influentia! causes, 
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THE STANLEY AIRSHIP. 


One of the competing aerostats for the airship prize 


offered by the St. Louis Louisiana Purchase Exposition 
will be the Stanley airship. Although not the largest 
vessel of its kind ever built, the airship will, never 
theless, be Hoteworthy for its size 

fhe contrivance will have a total length of 228 feet 
and will consist of a cylinder 116 feet long, tapering at 
either end in a cone 56 feet long. The diameter of 


cylinder is likewis« 


56 feet The entire 
machine will weigh | 
13,000 pounds, but | 


the lifting capacity 


of the hydrogen gas 


with which it will 
be filled will be 21 
000 pounds AA 
commodations for 


thirty 
with 


passengers 
their baggage 
have been provided 
Besides passengers 


allowance has also 


been made for mail 
matter weighing 


1000 pounds and 


1,000 pounds of bal 
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tor’s claims will be fulfilled when the airship is com- 
J. M. B. 
- oe 
POWERFUL ENGLISH ENGINE FOR SUBURBAN TRAFFIC. 
The locomotive that is herewith illustrated is 
tainly the most striking departure that has 
made from standard English locomotive practice 
vas designed by Mr. 
Engineer of the 


pleted. 


cer- 
been 

for 
James Hol 
Eastern 


many a decade. It 


den, Chief Mechanical Great 
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situation some special type of locomotive was neces 
Mr. Holden away 
designing and building a 


sary, and broke from all precedent 


locomotive which 


in 


by is not 
Britain, but 


as a matter of fact, has a greater hauling power than 


only by far the most powerful Great 
the biggest passenger locomotive built in this country, 
the 


Baldwin 


even excepting 
the 
Railway 


not great engine recently turned 


the Chicago &@ 
A fair test of the power of a locomo. 


out by for 


Alton 


Company 


tive is its 


effort: 


tractive 
this in the 
the Bald- 
win engines is 31,- 
and 
vast- 
“Dee- 
36,507 
The best 
that 
been 
this 
suburban service is 
the 


speed 


case of 


600 pounds, 
for the Great 
ern Railway 
apod 
pounds. 
acceleration 
has hitherto 
possible on 
attaining of a 
20 miles 


in 30 


of 


an hour sec- 
onds from the start 
of fif 
weighing 


with a train 


teen cars 


last. The inventor 225 long tons. Some 
hopes to attain years ago the cars 
rather fabulous were widened, with 
speeds His best the result that each 
time he thinks will train had an _ in- 
he 130 miles an THE FRAME OF THE STANLEY AIRSHIP creased carrying 
hour; his worst he capacity of nearly 
places at 70 miles an hour These speeds are to be Railway, to handle the extremely heavy travel on the 21 per cent. The new “Decapod” is expected to pull 
obtained with propellers 10 feet in diameter moving suburban lines of the Great Eastern Railway, England a 50 per cent heavier load and attain a speed of 30 
at the rate of 800 revolutions per minute Besides This traffic centers at Liverpool Street and Fenchurch miles an hour in 30 seconds from starting, with a 
rudders, side planes are to be used for the purpose Street stations, London, and the annual travel over train carrying 1,200 people, making a saving of about 
of keeping the ship in proper longitudinal trim the suburban lines served from these stations amounts 10 minutes on the 10'4-mile journey and thereby al- 

The novel features of the airship, according to its to 111,000,000 people Although the Great Eastern lowing of a more frequent service of trains. The 
inventor, are the manner of propulsion, control over Railway has a good record for the number and punc engine is carried on ten wheels, all of which are coup- 
elevation, ability to descend at will, and adjustable tuality of its trains, it has been endeavoring for some led, the whole weight therefore being available for 
propeller blades time past to accelerate its local service: but on account adhesion. The practical absence of any smokestack 

The airship is divided longitudinally into a — is due to the fact that the loading gage in 
two parts by a partition running the full a — - England is between 1 and 2 feet lower than 
length of the ship 12 feet Above the keel. The Pe : that in this country, and consequently, as the 
lower of the two parts thus formed will con Do ! center of the boiler is lifted, the top of the 
tain the motive power, machinery, passengers, at P jt . boiler encroaches on the smokestack until, as 
and freight. The upper part is to be divided Se \ 3 fi {/ in the present case, the latter is entirely sunk 
into six compartments to contain the hydro ~S wr: within the smokebox. The boiler is 5 feet, 3 
gen gas. Each compartment will be provided IO pr a inches in internal, diameter, and the barrel 
with an inner skin of silk to prevent leakage ia tar tea measures 15 feet, 107 inches in length be- 
sot hao SECTIONAL VIEW OF STANLEY AIRSHIP. er Se ee wae eee. Se ee oe 

Fhe propellers are placed at the apex of S, shell; G, gas bags; E, end propellers ; 7. top propellers; M, engines; N, shafting from measures 7 feet, 9! inches in width by 6 fect, 
each cone \ rudder beneath each cone will engines to propellers ; H. main hall ; J, inclined passages to pilot houses ; P, pilot houses; ¥'4 inches in length on the outside. The in- 
guide the ship horizontally; while a series of es eh Sa tv, ae side firebox, which is of %-inch copper plate, 
side planes or side rudders will control the verticai of the great number of stations on each of the suburban is 6 feet long by 7 feet wide on the inside. It is stay- 
movement Top propellers are provided for the pur lines, this has been a matter of much difficulty ed by bronze stays 1 inch in diameter. There are 395 
pose of controlling the ship in rising and for the pur rhus, on the line running to Enfield there are sixteen steel tubes with a total heating surface of 2,878.3 square 
pose of forcing it down when a landing is to be stations in a distance of 10 miles, and the inability feet, and there are 131.7 square feet in the firebox, 
made to make rapid starts with the long and heavy sub- making a total for the whole boiler of 3,010 square 

it is said that a mode! has been built which works urban trains has prevented the trains from maintain- feet, or about double that of the average English 
satisfactorily The information which we are able ing a high average speed. The steady increase of the locomotive of the present day, and about three times 
to give is meager, but all that can at present be past few years in the number of passengers and in as great as that of the English passenger locomotive 
obtained It remains to be seen whether the inven the weight of the trains showed that to cope with the of fifteen years ago The working pressure is 200 
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Three cylinders 15}g by 24 inches ; beating surface, 8,010 square feet ; steam pressure, 200 pounds ; weight, 874 tons ; tractive effort, 36,507 pounds, 
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pounds to the square inch and the steam is expanded 


in three high-pressure cylinders, two being outside 
the frames and one between the frames on the center 
line of the engine Each cylinder is 18% inches in 
diameter by 24 inches stroke To avoid having to 
incline the middle cylinder, a divided connecting rod is 
used, the leading axle passing through the connecting 
rod and being slightly bent to enable it to clear. The 
ten driving wheels, all coupled, are 4 feet 6 inches in 
diameter, and the rigid wheel-base, which is equally 
divided, measures 19 feet 8 inches. The length of the 
engine over all is 37 feet 9 
inches, and its total weight is 
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yards away in a line with the tent in which the trans- 
mitting set was placed. In both cases one spike was 
driven into the ground close by the transmitter. 

The receiving set comprises two similar iron spikes, 
driven into the ground to a depth of an inch or two, 
and connected up to a tripod on which are placed a 
series parallel and with a transformer and two deli- 


cate receivers or resonators. The interrupter breaks 


contact 700 tines a minute. 
By adjusting his earth connections the operator can 
focus the waves on any field that he may wish to ex- 





874. tons 

This new departure in loco 
motive practice will be 
watched with great interest by 
engineers on both sides of the 
wate! Mr. Holden claims that 
the fight between steam and 
electricity as the motive power 
for suburban traction is not by 
any means decided, as yet, in 
Although 
we do not agree with him in 


favor of electricity 


this, we have no doubt that 
this engine will show marked 
power and economy as com 





pared with the lighter engines 
hauling smaller trains, which it 
is intended to displace 
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ORE FINDING BY ELECTRICITY. 

BY HERBERT C. FYFE, LONDON, 

The writer has recently been 
afforded an opportunity of wit- 
nessing the new Draft-Williams 
method of electrical ore find 
ing in operation on actual min- 
eral lodes at the Telacre Mine, 
Prestatyn, North Wales 

The inventors, Mr. Leo Draft 
and Mr. Alfred Williams, claim 
to be able to detect the pres 
ence of certain mineral ores 
invisible to the eye, and during 
the course of the last few 
months to have located, traced, 
and mapped out metalliferous 
deposits of various natures which were quite invisible 
to the prospector and undiscoverable by mining engi- 
neering 

In many cases mine prospectors have made borings 
and opened up lodes solely on the strength of the in- 
ventors’ predictions, and have discovered new and 
unsuspected sources of mineral ores, which are now 
being worked at a profit 

It is claimed that by the Draft-Williams method not 
only can deposits be located, but that the extent and 
depth of the lode can be determined with an accuracy 
that is quite impossible with any existing system of 
prospecting 

Jefore giving an account of what the system has 
already accomplished, mention must be made of the 
instruments employed 

There are two stations, the transmitting and the 
receiving At the former there is a battery of 12 volts, 
giving 4 amperes and 50 watts; a special form of break 
works in methylated spir 
its, and is driven by a 
motor, whicn is supplied 
with current by a special 
local battery and a primary 
condenser. The current is 
next led through the pri 
mary by an inductor, a 
special form of induction 
coil having a large core 
and very heavy windihg 
on the secondary circuit 
The current now passes 
through a secondary con 
denser to adjustable se 
ries and parallel spark 
faps. The electric waves 
senerated by this arrange 
ment are taken to earth 
by means of two iron 
Spikes 
three inches into the 
ground At the Telacr 
Mine there were two cir 
cuits, one 


driven two to 


vertical, the 
other horizontal In the 
former case the wire was 
taken down the mine 
Shaft close at hand and 
along the tunnel as far as 
the fore-breast a distance 
of 200 yards: and in the 
Other it was placed some 
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plore; the lines of force travel outward and onward 
until they reach the iron spikes in the receiving set. 
When this occurs, the observer can by means of the 
resonators detect their presence by hearing the noise 
of the break, or by the sparking across the gaps. 

Now, in a normal condition, i. e., if the ground be 
of a homogeneous character, the prospector should 
hear the noises loudest when exactly opposite the 
center of the base line of the transmitting station. 

The existence, however, of a vein or reef containing 
metal has the tendency of throwing the waves out of 
normal course, by reason of the fact that it has a dif 
ferent conductivity from the material by which it is 
surrounded. The prospector must therefore make his 
earth connections in different places, and shift his 
position until he can detect the presence of the waves 
When directly over the lode, the noise in the resona 
tors will be loudest 

Condenser-discharges from lodes manifest them- 
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selves as overtones in the receivers, and at certain 
spots or nodal points the noise will cease altogether, 
owing to the influence of the waves 

The condenser discharges can be heard over some 
lodes when the distance from the inductor is so great 
that the noise of the break or of the spark gap cannot 
be heard; thus they form a great assistance to pros 
pecting, helping to determine, not only the position 
and depth of a mineral deposit, but also, to a great 
extent, its nature and characteristics 

The area to be energized by the electric waves may 
be as small as 300 square feet 
and as large as 30 square miles, 
and the terminals may be 
placed hundreds of yards 
apart. 

It is interesting to note that 
so far back as the year 1830 
Fox made some experiments 
with a galvanometer with a 
view of attempting to deter 
mine the continuation of ore 
bodies. This method has since 
been tried on many occasions, 
but in nearly every case un 
successfully. Recent varia- 
tions of this consisted in con 
necting a current to earth and 
to watch the swinging of the 
galvanometer's needle or some 
equivalent. The idea was that 
the presence of a mineral lode 
would decrease the local resist 
ance of the earth, thereby al 
lowing more current to flow 
through the galvanometer, 
which would thus indicate the 
presence of the lode. 

Mr. Alfred Wiiliams in- 
formed the writer that he had 
measured over a _ hundred 
lodes in Alaska, British Co- 
lumbia, the United States 
Wales, and Cumberland, and 
had been unable to detect the 
slightest variation in resist 
ance on the surface 

More delicate instruments 

than the old galvanometer have 

been employed in the measure 
ment of earth resistance, and mining engineers and 
prospectors know only too well the numerous instru 
ments and processes that have been brought before 
their notice. 

With the exception of the dip needle, which is used 
in prospecting for magnetic ores, no instruments are 
used by the modern prospector, who trusts to his 
geologicai knowledge, his past experience, his maps 
and his knowledge of the country 

Prospecting is, of course, a very inexact science, and 
the mining world, it need hardly be stated, would wel 
come with open arms a system of ore finding which 
could be depended upon and which would do some 
thing toward lessening the yearly loss entailed in 
making borings which prove unsuccessful, and in 
opening up lodes which turn out to be not sufficiently 
promising to encourage the mine proprietors to con- 
tinue their working. 

In 1899 the inventors commenced experimenting 

with electrical methods of 
ore finding, and in 1899 








DETECTING THE EARTH CURRENTS SENT OUT BY THE TRANSMITTER. 


Mr. Williams, in piace of 
a galvanometer or poten 
tiometer, used his body by 
passing 
induced currents from a 


quickly pulsated 


dry cell and a small coil 
in series With the earth. 
By this mé@thod the slight 
est increased intensity in 
the current flowing by vir 
tue of the decreased re 
sistance of the earth was 
instantly noticed. 

He, however, soon aban 
doned this method as use 
less, for reasons character 
istic of all earth measare 
ments. 

Messrs. Draft and Will 
jams made their frst 
practical experiment with 
their present system in 
Seattle, Wash., and San 
Francisco, Cal. These met 
with success, and the next 
trials were made in the 
southeastern Alaskan 
archipelago 
England, they have 
achieved considerable suc- 
cess in prospecting for 
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lead and zine ores in Wales and for nemalite in Cum 
berland The following is an instance of successful 
prospecting with this method 

The lead and zinc mines at Cwmetwth, Devil's 


Bridge, Cardiganshire, Wales, owned by Mr. H. Gam 
man, have been worked for the past 1,700 years, and 
a good-paying lode was found to cease suddenly in one 
direction After costly and numerous attempts to dis 
cover this lode beyond this fault, the attempt was 
abandoned 

Mr. Williams, being called mm, placed the two elec 
trodes at a considerable distance from the broken lode 
on unmined ground, and in such a position that a per 
pendicular through the center of the line joining the 
two electrodes would coincide with the run of the lode 
as worked out 

The current streams from the one electrode to the 
other weuld thus, under normal conditions of homo- 
geneity, pass at right angles through the extension of 
he lode if it existed beyond the fault 
Exploring with the resonators, Mr. Williams found 
on the hillside that the line of normal current flow was 
in several places rotated through a very considerable 
angle After careful mapping out of the results ob 
tained, the direction of the lode was finally predicted. 

A tunnel was at once commenced by Mr. Gamman's 
instructions, with the result that a good lode of lead 
and blend was discovered after a drivage of less than 
three fathoms. Mr. Gamman told Mr. Williams that 
in proof of his belief in his modus operandi, he had 
ordered a third drivage to be started, to reach the rich 
ore detected by the instruments at a lower level 
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DIAGRAM OF THE DRAFT-WILLIAMS SYSTEM OF ORE 
PROSPECTING. 


‘Had your instruments,” writes Mr. Gamman, “been 
discovered years ago, it is my opinion that tens of 
thousands of pounds would have been saved in these 
mines alone 

It will, of course, be necessary to train mining engi 
neers and prospectors in the use of the instruments and 
in the detection of the presence of the waves The 
whole outfit is, however, simple and easy to work with 
Its development during the next few years will be 
watched with interest by all interested in mining 
operations 

{While this method of finding ore enables the pros 
pector to detect and locate a body which is a good 
conductor of electricity, it, on the other hand, offers 
him no guarantee that this conductor is valuable ore 
for any metal substance, such as iron piping or a piece= 
of wire, or better still a stratum of moist earth or a 
subterranean stream, would affect the detecting instru 
ment and indicate a vein of ore. Nevertheless, though 
this be so, the Draft-Williams system should be of 
valuable assistance to the prospector, because it re- 
duces greatly his chances of failure by assuring him of 
the location of some good conducting medium, which 
an be further investigated by boring or some other 
test Ep.] 
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It is announced in Berlin that Count Zeppelin’s air- 
ship shed on Lake Constance, together with his appar- 
atus, will be sold at auction. The count 1s a poor 
man. He sank over one million marks in the enter- 


prise 
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In Sweden books are placed in third-class railway 
cars for the free use of passengers. A similar plan is 
about to be adopted in Denmark. 
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ALEXANDER GRAHAM BELL. 
BY MAROUS BENJAMIN, PH.D 

The World’s Fair held in Philadelphia in 1876 had 
for its principal object the celebration of the one hun 
dredth anniversary of our national independence, but 
of greater importance was the demonstration of the 
wonderful mechanical genius of our people, that has 
since given to the United States the industrial su 
premacy of the world An event of that exhibition 
that is now historical is characteristic. Men of science 
had come from various countries to examine and study 
the numerous inventions that were to be seen. A dem 
onstration of:the transmission of sound by electricity 
was announced, and a special wire connecting widely 
separated parts of the grounds was installed. There 
were those who were incredulous of the possibility of 
sending the human voice over so great a distance, and 
they did not hesitate to express that opinion, but 
the youthful physicist with a boldness begotten of 
knowledge insisted that the instrument would do what 
he claimed for it, and it did. Distinct and clear came 
the tones of the voice at the other end of the line 
forcing conviction upon those who were doubtful, and 
a new invention—the telephone—was given to hu 
manity 

A few words will suffice to give an outline of the 
inventor's career Alexander Graham Bell was born 
in Edinburgh, Scotland, in 1847, and in 1872 settled in 
Boston, where he was called to the chair of Vocal 
Physiology in Boston University, and there introduced 
the system of visible speech invented by his father 
the venerable Alexander Melville Bell. The success of 
the telephone brought him fame and ample means, and 
having married the daughter of the late Gardiner G 
Hubbard, he settled in Washington, residing there 
during the winter months, and spending the summers 
at his country place at Cape Breten 

While he is a man of leisure, as the phrase goes, Mr 
ipl finds much to occupy his attention, and he has 
but little spare time. During the season that he spends 
in’ Washington, which is frequently interrupted, how 
ever, by trips to Florida or California, and to Europe 
as is shown by the many interesting objects that he has 
gathered from various parts of the world, with which 
his house on.Connecticut Avenue is filled, he neverthe 
less finds much to do with several institutions in 
which he is interested, for he makes the pursuit of 
knowledge his principal pleasure 

It will be remembered that for his invention of the 
telephone, the French Academy bestowed upon him its 
valuable Volta Prize of 50,000 francs, and with this 
sum, together with important additions, he founded 
in 1883 the Volta Bureau. A building was erected in 
Georgetown in which a library is installed and facili 
ties are afforded for the study of problems by the solu 
tion of which the condition of deaf mutes may be 
improved. He frequently visits this Bureau, and exer 
cises toward it almost a paternal interest. 

Another institution in which Mr. Bell takes great 
interest is the Smithsonian Institution He has fol 
lowed most closely the experiments made by Secretary 
Langley in aerodynamics, and in 1891 presented him 
with the sum of $5,000 for the further prosecution of 
his investigations. Mr. Bell was an eye-witness of the 
successful ascensions of Dr. Langley’s aerodrome in 
1896, and communicated a description of those flights 
to the French Academy of Sciences. Mr. Bell was ap- 
pointed in 1898 to the vacancy on the Board of Regents 
caused by the death of Mr. Gardiner G. Hubbard, and 
he also succeeded to Mr. Hubbard's place on the Execu 
tive Committee. He has recently advocated with much 
earnestness the bringing of Smithson’s remains from 
Genoa to Washington, offering most generously to de 
fray the expenses, provided the Regents will care for 
them on their arrival in this country 

Mr. Bell devotes considerable attention to the Na 
tional Geographic Society, of which he is president, and 
the erection of the new building, a memorial to the late 
Mr. Hubbard, its former president, now rapidly ap- 
proaching completion, is carefully watched by him 
Whenever questions concerning the policy of the So 
ciety come up for consideration, or indeed other im 
portant .matters pertaining to the development of 


“geographic science, he gathers the Board of Managers 


arqund him at his home, and the subject is then thor 
ougWy discussed. Two topics of more than common 
importance are now receiving much careful considera 
tion. The first of these has to do with the Geographic 
Congress which is to assemble in Washington a year 
hence, and for which plans are now being matured; 
and the other is the selection of a suitable representa 
tive to accompany the Ziegler Expedition to the North 
Pole 

As a host*Mr. Bell is most delightful. For several 
years his Wednesday evenings have been noteworthy, 
for to his home are invited men who know things, and 
who have something to say that is worth listening to. 
Distinguished visitors to the capital are invited to 
meet the men of science whose regular duties make 


them part of the official life of Washington; and Simon 


Newcomb, most eminent of American astronomers, 
S. P. Langley, the distinguished Secretary of the Smith- 
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sonian Institution, Carroll D. Wright, first among 
political economists and statisticians, Harvey W Wiley, 
the genial chief of the chemical division of the De 
partment of Agriculture, Willis L. Moore, the able 
head of the Weather Bureau, O. H. Tittman, of the 
Coast Survey, and the many younger men whose names 
need not be mentioned here, for they fill the pages of 
the most recent scientific journals, announce their lat- 
est discoveries, which are pleasantly discussed and 
commented on. It should be mentioned that as presi- 
dent of the National Geographic Society he frequently 
entertains distinguished explorers and travelers. The 
splendid reception that was tendered to Nansen a few 
years since was an event that will be long remembered, 
and this winter De Windt was made the guest of honor 
at a reception given by Mr. Bell after his recent lee 
ture “From New York to London by Rail via Bering 
Strait.” It is by such means that he finds his greatest 
enjoyment 

At his summer home in Cape Breton Mr. Bell finds 
it possible to devote even more time than ever to his 
hobbies, and these, as I have tried to show, form his 
chief enjoyment His kite experiments, concerning 
which so much has been written without authority, 
have occupied much of his time; and it may be said 
that at one of his Wednesday evenings during the past 
winter he was prevailed upon to describe these experi- 
ments, the results of which will shortly be prepar- 
ed for publication; it may be now said that after 
many triais with various forms of kites it became ap 
parent that certain forms possessed greater force than 
others, and showed a power quite capable of carrying 
several hundred pounds. Another interesting investi 
gation which he has carried on at his summer home 
has. been the improving of the breed of sheep on his 
farm. He found curiously enough that the amount of 
food given to the animals seemed to have a direct rela- 
tion to the sex of their young. His results of this tn- 
vestigation were presented before the National Acad 
emy of Sciences at the spring meeting in 1901, and 
referred to in the Scienriric American for April 27 of 
that year 

Naturally Mr. Bell has received many honors. The 
French government, ever quick to recognize science, 
has conferred upon him the decoration of the Legion 
of Honor in one of the higher classes. The Society of 
Arts in London in 1902 gave him its Albert medal, 
which is awarded only to those who by their writings, 
researches, inventions, or investigations have done 
something that will forever be of lasting benefit to 
humanity Eads and Edison are the only Americans 
who have previously received this medal. In 1883 he 
was chosen a member of the National Academy of Sci 
ences in our country 

Universities at home and abroad have conferred hon- 
orary doctorates upon him. The National Deaf Mute 
College of Washington and the University of Wurzburg 
Bavaria, have given him the degree of Ph. D. The ex- 
ceedingly ingenious electrical device, by means of 
which the exact location of the bullet in President Gar- 
field’s body was detected, was invented by him and 
gained fer him the honorary conferment of the de 
gree of M. D. from the University of Heidelberg at the 
time of the celebration of its fifth centenary. Amherst 
(1901), Harvard (1896), and St. Andrews (1902) have 
conferred upon him the degree of LL. D., and that from 
Harvard was in special recognition of his method of 


improving the condition of deaf mutes. 
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Prof, Bell's Kite Experiments, 

The final paper read before the last meeting of 
the Academy of Sciences was “On the Tetrahedral 
Principle in Kite Structure,” by Alexander Graham 
bell. At the outset he said that in the old Hargrave 
box kite, and all subsequent kites and flying machines 
of the same order, there were two important defects, 
which he described as follows: The box kite is 
braced in a horizontal and vertical direction, but not 
otherwise, so that cross supports have to be intro- 
duced in the frame, which increase the weight with- 
out adding to the flying power, and at the same time 
operate as an obstacle to the wind. The chief defect 
of the box kite, of which Dr. Langley’s aerodrome is 
an elaboration, is that the weight increases with the 
cube as rapidly as the lifting power does with the 
square, so that the larger the kite, the less it will lift 
in proportion. In view of these facts, he had been 
led, he said, to construct a kite, the frame of which 
would present the form of a triangle no matter from 
what side one viewed it. In other words, the frame 
was a perfect tetrahedron; and in experimenting 
with the same, he found, as he had expected, that it 
was self-braced in every direction, and moreover, 
that the lifting power increased at a greater ratio than 
the increase in weight. He was, furthermore, sur- 
prised at the facility with which such a kite could 
be managed By combining a great number of these 
kite terahedrons he had recently built up an immense 
kite, with which he successfully lifted not only a man, 
but a weight of 200 pounds, showing the vast improve- 
ment of this over all previous machines of the same 


order, 
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Correspondence, 


Fire 
To the Editor of the ScientTIFIc AMERICAN: 

In your article on European Fire Engines, published 
AMERICAN for January 17, 1903, certain 


European Engines, 


in the ScrenTIFIC 
mis-statements are made in a note, which we feel called 
upon to correct. The system of supplying the hose with 


water directly from the hydrant by means of a short 
connecting hose under the pressure in mains has long 
been known and applied in German cities where street 
In village communities, 


where 


hydrants have been installed 
where there is no system of supply pipes, but 
is considerable, iron pipes are 


the nead of the water 


driven into the soil, by which pipes the subsoil water 


is directly fed tu the hose 
Every pump 


fire engine 


motor- 
whereby 


hand and likewise our own 


driven is provided with a device, 


uncoupling the section-hose, to 


from the tank on the en- 


it is possible, without 
draw water from without o1 
is merely a three-way valve, the ap- 


have 


This device 
which in 


gine 


plication of this connection seems to 


escaped the notice of the author of your article 


The provision of a water-tank on the engine is ad 


vantageous for the reason that it renders it unnecessary 


to carry a separate water receptacle A water recep 
tacle in a fire engine is never unnecessary, since in 
some cases it may be very serviceable, for example, if 


a water pipe should burst 
It is true that in Vienna 
but if the city had the water-supply 


water casks of 1,000 liters 
capacity are used 
system referred to in the article, it would be unneces 
these 


April 8, 


sary to employ casks 


GreTHer & Co 
that the 
obviates the 


Freiburg i. B., 1903 


{Our incorpo- 


ration in 


‘orrespondents acknowledge 
water-tank 
Why is one at all 
is directly connected with the 


their machine of a 


necessity of carrying one along 
necessary if the engine 
is said that such 
not? If a hy 


Of what 


hydrant by the valve? It 

“never Why 
drant break, water can be taken from another 
use is a tank on the truck unless there be other trucks 
Clearly, the tank 


three-way 


a tank is superfluous.’ 


with tanks at hand to keep it filled? 
and if the 
apparent 


hydrant be 
What 


in Vienna now, we do not know; 


must be used for something; 


used, the need of a tank is not very 


the conditions may be 


but we were careful to state in the footnote to the 
article criticised that the conditions described pre- 
vailed in Vienna several years ago. And that state- 
ment was made on the strength of actual observation. 
Ep. ] 
- >+-e-es - 
The Duodecimal System Again, 
To the Editor of the Sctenriric AMERICAN 
Referring to the article of N. Y. Hubbard, on page 
299 of Screntivic AmMericAN of April 18, allow me to 


say All of Mr. Hubbard's objections to duodecimals 
fade away, provided the arithmetic is brought to that 
Duodecimals would 


decimals 


change along with all tables 
then have all the 
and many that decimals never can have 


Try to teach a child fractions by means of a decimal 


advantages claimed for 


will succeed 


numeral frame, and see how poorly you 
compared to the same effort with the aid of a duo- 
decimal frame. Seek to pack a hundred different 


articles each by tens in boxes, and see how great a 
proportion of them will be utterly unmanageable, and 
readily they will nearly all conform to 
the necessity of the packing in dozens 
When you have them in boxes, try your hand at pack 


how soon 


then see how 
situation -by 


and see 
difficult they 
packing them in dozens, and see 
problem in 


ing the boxes by tens in cases, 


your troubles begin, and how will be to 


get rid of. But try 


will almost 


how readily you solve the 


every case 
duodecimals in the practi- 


and ordinary 


The great superiority of 
cal, everyday affairs of trade, commerce 


that no manufactur 


business is so great laws in any 


ing or commercial country can be made that can com 
pel the use of decimals to the displacing of dozens and 
grosses 
James Watt 
Abbe Gabriel 
spoken favorably of 
either of 


Thomas Jefferson, John Quincy Adams, 
and N. Y. Hubbard may have 
decimals, but it would have been 
that 
inferior to 


Mouton 


impossible for them to show eight, 


sixteen was in any way 


for the practical affairs of life, 


nine, twelve, or 
ten as a base numbe! 
is superior, and 


You can 


fact either one 


infinitely superior to ten 


while as a matter of 


twelve is almost 


without a remainer, and 


divide twelve by two, 


divide ten by two and five 
that is the 
three, four, and six 


We believe every rea 


limit; but you can 


ler of the Screntiric AMERICAN 


interested in the editorial opinion of the 
in the practical business affairs 


be superior 


would be 
paper as to whether 


of the world, twelve would or would not 


to ten as a base number, and given a system of num 


would not 
from 


whether duodecimals 
that can be devised 
R. C, ELpripee 


Y., April 17, 1903. 


bers based thereon 


be superior to any system 
the use of decimals 


Niagara Falls, N. 
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Automobile News, 


It has been definitely decided that the Gordon-Ben- 


nett race will be held on July 2. The race will be 
followed by a fortnight devoted to tours, hill-climbing 
contests, motor-boat in Ireland. It is ex- 
pected that many English and American motorists will 
attend and participate in these events. 


races, etc., 


As a result of the so-called eliminating trials for 
contestants to represent America in the Gordon-Ben- 
nett Cup race, it has been decided to send, in addi- 
tion to Alexander Winton, Louis P. Mooers with his 
Peerless racer, and Percy Owen with his Winton. The 
latter succeeded in covering 5 miles in 5 minutes, 
25 seconds, but Mooers’ machine was not in very 
good shape and did not make any startling bursts of 
speed. H. S. Harkness was present at the trials, but 
the new racer he is having specially built was not 
He will probably go to Ireland as a substitute, 
after running his racer in the Paris-Madrid 


ready. 
however, 
race the last of May. 

In the Nice-La Turbie hill-climbing contest on April 
1, which was brought to an abrupt end by the fatal 
accident to Count Zborowski, of the first three 
contestants who preceded him and were also mounted 
on Mercedes machines, came within one-fifth of a 
second of equaling Gabriel's record of 15 minutes; 45 
while another, Hieronymus 
minute, 181-5 seconds better time 
established a record ‘of 14 


one 


made last 
made 1 
Gabriel, 
26 4-5 

At the annual speed trials held at Nice on April 7, 
Leon Serpollet on his steam racer covered.a kilometer 
from a flying start in 291-5 This was 3-5 
of a second better time than he made last year, and, 
it being the third time he has won the Rothschild cup, 
according to the rules he is now the owner of it. No 


seconds, year, 


by name, 
new 


than and 


minutes, seconds 


seconds. 


less than eight contestants broke the mile record from 


a standing start of 1 minute, 9 seconds, until then 


held by Augiéres. The best time made in this event 
was that of Mr. Alfred Harmsworth in a 60 horse 


power Mercedes car. This was 1 minute, 3.72 seconds. 
that occurred during 
automobile were the brake and con- 
The former test consisted in running 
the cars down a hill in a minimum and a maximum 
and having them make four stops during the 
A maximum distance of 65 feet was allowed 
make a The best showing was 
Rochet-Schneider cars, which made 
39.37, and feet respectively, the 
descending the hill and 20 
minutes. In a test made running back- 
ward, stops were made in 6.06, 8.43, and 10.49 feet. 


Two other interesting events 
the Nice 


sumption tests 


week 


time, 
descent 
in which to stop 
three 
19.68, 


made by 
stops in 55.77 
being 19 


down hill 


times taken in 


fuel consumption test was 


of gasoline per 


Each contestant in the 
allowed 100 grammes (3.53 
50 kilogrammes (110.23 pounds) of gross weight of his 
machine. A 6 horse power Renault voiturette and two 
6 horse power de Dion “Populaire” machines made the 
records. The fuel distances ‘ covered, 
were as follows: 


ounces) 


best consumed, 


aad times 


Distance 


| 
Gasoline 
Traversed 


Time 
Consumed . 


Cars 
| 
| 
, {| 1 890 kgs. | 83.702 kr h. m, 6 
6h. p. Renault Voiturette ae 7} yb 20.028 a. ; = & 
|} - a8.) 
| 

| 

| 1.880 kgs | 91 493 kme.! | 
6h. p. de Dion Bouton ‘ Populaire "4 | te a eke 1 38 » 


{ | 1.066 kee.) 5) 950 kme.| h. m. @ 
| #-350) Ibs. | 19989 miles| 1 33. 30 


6b. p. de Dion-Bouton *‘ Populaire” 
376 gals. 





hold a com- 
There are 


Club of America will 
May 20 and 21 
vehicles according to the 


Automobile 
test on 


The 
mercial vehicle 
six classifications of load 
loads ranging from 750 to 20,000 
may carry 300 pounds 


carried, the pounds 


According to the 
more or less than specified in the class in which it is 
dead load carried, exclusive ot 
observer, be at least 50 per cent of the 
weight of the vehicle. Electric vehicles will be al- 
lowed one stop for charging, but the current used will 
Stops made by gasoline or steam 


rules, a vehicle 


placed, provided the 


driver and 


count against them 
trucks or delivery wagons for fuel or water will also 
around the city will 
without stops and 


according to the 


be penalized A 40 mile route 


be covered each day, the first day 


the second with a certain number 

size and weight of the vehicle. An accurate account 

of fuel consumption will be kept, so that the cost 

per ton-mile with the different kinds of power can 
The contest will doubtless throw some 


be figured 
light on the cheapness of automobile transportation 
machinery 


and depreciation of 


and unconsidered 


The Bailey bill, 
ihe New York State Legislature on April 22, has some 


when wear and tear 
batteries are left 
automobile which was passed by 
peculiar clauses in which its originator evidently at 
tempted to make automobiling impossible One of 


them is to the effect that no automobile shall pass 4@ 
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person walking, or driving a horse on the highway, at 
a groater speed than 8 miles an hour. As most horses 
are capable of slightly exceeding this speed fer some 
distance if urged, an automobilist overtaking a horse- 
drawn vehicle may be compelled to take its dust for 
several miles before it will come within the limit at 
which he is allowed to pass. Another clause forbids 
a faster speed than 10 miles an hour when passing a 
school house on week days or a church on Sunday. 
The only feature of the bill that is to be commended is 
the clause making it impossible for the authorities of 
any city or town to pass an ordinance compelling a 
slower speed than 8 miles an hour in the built-up 
part of the city, 15 miles an hour where the houses 
are 100 feet apart, and 20 miles an hour in all other 
places. ‘ 
=> ee —- _ 
Engineering Notes, 

Some interesting and valuable particulars regarding 
turbine air compressors have been announced in a 
lecture by the Hon. C. L. Parsons, the inventor of the 
steam marine turbine. The Parsons Company is now 
making a specialty of this apparatus, and some very 
remarkable results in contrast with air compressing 
plants have been attained. In one case a compressor 
driven by an electric motor, supplying air at a pressure 
of 2 pounds per square inch, delivered 3,500 cubie feet 
per minute, and the efficiency of the plant as measured 
by the ratio of air horse power to electric horse power 
was 61 per cent. With the Roots blower, which was 
previously used, the efficiency measured was only 41 
per cent. In another similar plant in work at a foun- 
dry near Leeds, 11,300 cubic feet of free air is supplied 
per minute at 3 pounds pressure. In this instance 
the air turbine is driven by a steam turbine running 
at 5,200 revolutions per minute, and the air horse 
power is 61 per cent of that theoretically obtainable 
from the steam used. 

Dr. Robert H. Thurston, of Cornell University, cuys 
that two controlling tendencies mark the improve 
ment in the efficiency for commercial purposes of every 
product of the engineer's labor; their resultant varies 
as the one or the other is in the ascendant. These are 
increasing costs with increasing efficiencies, and ad 
vancing expenditures with diminishing gain. As the 
outgo for increments of efficiency and economy contin 
ues, the gain by increased efficiency is partly, or whol- 
ly, or more than wholly, compensated by the simultan- 
eous increment of cost. With the crude apparatus of 
the earlier stages of uneconomical and incomplete in 
dustrial systems, there usually exist great opportunities 
for improvement by refinement of the apparatus and by 
systematizing the industry at, often necessarily, in- 
creased cost in the form of invested capita!. Later, 
the possibility of further improvement lessens, and 
the cests to secure any given gain increase, until it ulti- 
mately becomes a fact that more must be paid for a 
given gain than it is worth, and the net outgo on the 
improved apparatus or system becomes, interest and 
sinking fund included, more than that on a less per- 
fected machine or system. What may be called a 
“golden mean” is thus always found at that stage at 
which the cost of additional economies will exceed the 
necessary cost of securing them and where the result 
of securing them is loss rather than gain. The result- 
ant of the two tendencies takes a direction which thus 
tends toward the unprofitable, and a limit may thus 
always be expected to be found, beyond which further 
refinement is financially undesirable.—Cassier’s Maga- 
zine. 

Of late years the size of gas engines has much in- 
creased. Many makers are now building machines of 
2,500 horse power, and are ready to double this effi- 
The development of large gas engines is 
closely connected with the evolution of the fuel-gas 
processes, and it is noteworthy that the first gas en- 
gines in England above 400 horse power were operated 
with producer gas, while many of the large gas en 
gines in Europe have been built for use with blast 
furnace gas. In August,, 1902, two English firms had 
under construction over fifty gas engines varying in 
size from 200 to 1,000 horse power. A classified list 
of engines made or making shows 327 such with an ag- 
gregate horse power of 182,000, or about 560 horse 
power per machine. The last volume of the United 
States census reports 18,500 combustion engines in 
the country, with a total capacity of 165,000 horse 
power, or only about 9 horse power on the average 
This state of things is not likely to last long. ‘Onc 
American firm has already sold over 40,000 horse powc) 
of large engines, most of them of 2,000 and several o! 
1,000 horse power. Another has recently built two 
4.000 horse power gas compressors and a number of! 
1.000 horse power gas engines. The gas engines of 
the larger sizes are extensively used for generatin 
electric light and power, but there is a decided ten 
dency to employ the smaller sizes direct as motors. 
Cheap fuel gas processes will bring the gas engine to 
replace the electric motor for very many purposes, 
and we may look for development along these lines tn 
the near future. 


ciency. 
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EXPERIMENTS IN FOOD PRESERVATIVES CONDUCTED 
BY THE DEPARTMENT OF AGRICULTURE 
BY OUR WASHINGTON CORRESPONDENT. 

That the public is entitled to an exact knowledge of 
the that it 
more a recognized fact, and especially so in regard to 

The 
product 


things purchases, is becoming more and 


ingredient to a standard 
not 


instance, 


food addition of an 
deleterious ef 
other 


and experts have 


food may or have a 
fect, for 


on the constitution of the individual, 


may 


depending, among things, 


frequently testified, both in published volumes and be- 


fore courts, to opposite opinions. It was 


Scientific American 


Public Health and Marine Hospital Service, and then 
for a period of time were fed on pure food, so as to 
exactly what quantity of food was 
sary for their normal diet. That is to say, each man 
throughout the entire course of the experiments is al 
the same amount of food, which, however, 
may vary with the individual, but which amount is 
determined after experimentation to be just enough to 
maintain the individual in a normal condition 
were prepared for each person, on which the weight is 
daily recorded, and also a record made each day of 


determine neces- 


lowed only 


Charts 





in consequence of this condition of af 


fairs that by Act of Congress, approved 
on June 3, 1902, funds were provided “to 
the Secretary of Agriculture to 
the 
food preservatives and coloring matters, 
to determine their relation to digestion 
and to establish the prin- 


their 


enable 


investigate character of proposed 


and to health 


ciples which should govern use.” 


This work was naturally assigned to 
the Bureau of Chemistry, in the Depart 
ment of Agriculture, and is now being 
actively carried on under the direction 
of its chief, Dr.. Harvey W. Wiley 
Early in December of last year a kitch 
en and dining room were fitted up in 


the basement of the building occupied by 
the of Chemistry, after which 
application was made to the Civil Ser- 


Bureau 


vice Commission for a cook, and an ex 


pert was obtained, whose skill and 
knowledge were certified to by several 
of the bon vivants of Washington. The selection of 
young men on whom to experiment was not so easy, 


for the Civil Service Commission 
for once impotent, and in consequence volunteers were 


called for. In time Dr. Wiley succeeded in obtaining a 


all-powerful was 


dozen or more young men, chiefly from his own Bureau 


who were willing for the cause of science to submit 
themselves to the experiments 
In order to secure the desired results, it became 


determine a series of facts 


Accordingly 


necessary to 


the 


concerning 


subjects they were at the outset 


critically examined by a physician from the Bureau of 





May 2, 1903. 
concerning which it is generally admitted that it ig q 
excellent preservative, especially for meats and 
dairy products. A small quantity of borax will act ag 
a preservative just as well as a large quantity of salt, 
admitting, the argument, that 
borax taken in certain quantities derange the 
physiological functions, it is probable that it does not 
do so to suck an extent as does the larger quantity of 


most 


Therefore for sake of 


does 


salt which must be used as its substitute. In the case 


of meats, if preservatives are really injurious, the in- 


jury is a necessary evil, unless the meats are pre- 
served solely by the canning process. 
In some instances, such as with hams 


and breakfast bacon, this method would 
practically destroy the qualities of those 
meats which are most desired 

The young men having reached a nor- 
mal condition, that is, possessing a con- 
stant weight, and the proper amount of 
food for each having been determined, 
they were divided into two sets of six 
each, and began. One 
set was fed with pure food only, and the 
other set with food to which borax, in in- 
and the 


the experiment 


creasing amounts, was added, 
These ex- 
periments continued four 
when the young changed. 
That is to say, those who had been eat- 
ing the food to which borax was added 
were now fed only on pure food. There 


effects on metabolism noted 


for about 


weeks, men 








Fig. 1.—Prof. Wiley at Table With His Guests. 


the temperature taken before and after dinner. The 
number of heart the respiration are deter 
mined twice daily, the blood corpuscles are counted, 


beats and 


and the amount of hemoglobin in the blood meas 
ured Of course it is understood that the subjects 
were pledged to eat only the food given to them 
by Dr. Wiley, and to refrain from the use of stimu 
lants, although tobacco is allowed during the experi- 
ments in the reguiar manner in which it had been 
used. 

The selection of the first substance to be experi 
mented with was considered, and borax was chosen 








Fig. 4.—Drs. Wiicy and Bigclow Examining the Capsules in 
Which the Preservative is Administered. 


EXPERIMENTS IN FOOD PRESERVATIVES CONDUCTED BY THE DEPARTMENT OF AGRICULTURE, 











Fig. 3.—Drs. Wiley and Bigelow Inspecting the Dishe: 
in the Drying Oven to See if They are Ready 
for Weighing. 


was also a special set, consisting of two 

young men, who were fed continuously 

on food containing borax. It is under- 
stood, of that the object of the investigation 
is to ascertain the changes that occur in the subject, 
in consequence of the use of the special preservative 
employed, which in this instance was borax. There- 
fore, the exact quantity of food required normally by 
the individual being known, he is given exactly that 
with the addition of varying proportions of 
The food is carefully analyzed, so that it may 
be known exactly how much of each ingredient is 
given to him, and all that is excreted, both solid and 
By striking 
deter 


course, 


amount, 
borax 


liquid, is carefully weighed and analyzed. 


the assimilated is 


precise amount 


a balance, 





Be 


y 

















Fig. 5.—The Apparatus Used tor the Determination oi 


Nitrogen. 
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Masonry of North Approach to Manhattan Valley Viaduct. 
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Showing Method of Supporting Columbus Statue During and 


After Building Subway Py." View Looking Up One of the Express Tracks at Columbus Circle Station. 





Interior Tile Decoration of Station. Stairway, Platform, and Vault-lighting of the Columbus Circle Station, 
specially for the Scientulic American, CONDITION OF THE WORK ON THE RAPID TRANSIT SUBWAY. 
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mined, and the changes in weight or metabolism show 
tne results of the value of the food on the individual 
it may be added that the services of some twenty chem 
ists and assistants are required for the various an- 
alyses that are essential in this investigation. 

A few words about the food may be of interest. The 
meals are simple, but the best food obtainable is pro- 
vided, including fruits and vegetables of the season. 
For breakfast, which is served at 8 o'clock, a cereal, 
meat with mashed potatoes, bread and butter, and cof 
fee and milk, are furnished. At 12, a luncheon is pro- 
vided, consisting of soup, bread and butter, fruit and 
milk. The dinner is more elaborate, and occurs at 5:30 
in the afternoon, and a typical meal is the following: 
Roast beef, mashed potatoes, string beans, bread and 
butter, milk and sugar, with boiled rice as a dessert, 
and coffee. in order that the proportion of meat may 
be constant in its value, and so that a fair sample 
may be secured for analysis, it is ground up before 
it is served. The bread is specially prepared on a 
constant formula. Condiments, such as salt, pepper, 
and certain spices, are permitted, but the quantity 
taken by each individual is determined 


Unfortunately, at the beginning of the investigation 
there the part of the 
newspapers to treat the experiments in a spirit of lev 
ity, and told of how, for instance, the 
coffee of one of the subjects was sweetened with a 
quinine pill, and the digestive 
disorders was magnified into cases of serious poisoning. 
But these, tt is almost unnecessary to say, were due to 
the desire of the reporter to make “copy.” But in con- 
sequence of Secretary Wilson, of the 
Department of Agriculture, than whom no one is more 
able and an order that no 
further information given to the public. 
This regulation has also the additional merit of pre- 


was a disposition on some of 


stories were 


occurrence of slight 


these stories 


progressive, wisely issued 


should be 


venting the publication of undigested periodical re- 
turns 
It is generally assumed that the experiments with 


borax will be centinued until June, when a further 
selection from substances, such as benzoic acid, for- 
maldehyde, salicylic avid, sodium benzoate, and sul 


phurous acid, will probably be made It is expected 
that several years will elapse before the entire series 
of experiments will be completed 

As to the ultimate value of the result to be obtained, 
it may the 
in shaping intelligent legislation, regulating commerce 


in food products, securing the vemoval of unnecessary 


be said that information will be of service 


and unjust restrictions, and making effective those 
that are necessary and just It will serve as a basis 
for international agreement in reguvrd to the composi- 


tion of preserved foods. At different nations 
have widely different laws to protect and regulate the 
iraportation and exportation of food products. The ex- 


rational advice 


present 


periments will serve also as a basis for 
on the part of hygienists and physicians in regard to 
the foods that should be or should not be used by per- 
sons in ordinary health, and they will be especially 
valuable in the treatment of invalids. The investiga- 
tion will produce results which will tend to conserve 
the public health and guard the invalid and the weak 
injurious substances 

the various 


from 
illustrations show 


person 
The 
work 
In Fig. 1 
tables, with 
right. Fig. 2 
cooked food in the hygienic kitchen. Fig. 3 
the method of conducting the chemical test with th« 
alyses of foods and excretions. Drs. Wiley and daige- 
low are inspecting the dishes in the drying oven 
if they Fig 
Wiley 


phases of the 


will be seen the arrangement of the two 
Dr. Wiley at the head of the table to ihe 
the 


nts 


represents Dr. Bigelow examining 
repres 


an- 


o see 
4 shows Drs. 
which 
bal- 


are ready for weighing 
Bigelow examining the capsules in 
the preservative is ‘the nitrogen 
ance is the important of the factors d-termined 
in controlling metabolism; Fig. 5 appar- 
atus used for the final determination of the nitrogen in 
and Mr 


of Chemistry 


and 
administered 
most 
shows .he 


the foods and excreta Dr. Bigelow Trescott, 
the the 


conducting 


expert of Bureau are 


the 


nitrogen 
determination 
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CONDITION OF THE WORK ON THE SUBWAY. 

In agreement with a practice which we have followed 
each year the of work on the Rapid 
Transit Subway, a the Screnriric 
AMERICAN recently made his annial inspection of the 
work from the Bronx to City Hill Park. The result 
was on the whole encouraging, end seems to bear out 
the statement of the contractor that he will have 
trains running as far north es 145th Street by the 
close of the present year. At ‘be same time, it is evi- 
dent that if this promise is to be fulfilled, the finish- 
ing up of those portions of the line that are at present 
in the most backward stat: will have to be rushed 
through with much greate: expedition than has been 
shown during the past year in finishing up some other 
portions of the work, which twelve months ago weré 
Even if the Subway is 


since opening 


representativ: of 


in a very advanced condition 
completed and the steel laid ready for the trains, there 


is still the important question to be considered of the’ 


Scientific American 


erection of the power house and the installation of suf 
ficient plant to operate this portion of the line. For 
tunately, the strike on the power house, which threat- 
ened to delay the whole Subway, has been amicably 
settled, and construction is being pushed along at full 
speed. 

Although the prospect of an early completion of the 
Subway tunnel and tracks is good, and the contractors 
and engineers are to be congratulated on the fact that 
they are from six to nine months ahead of the contract, 
so far as the actual running of trains is concerned, it 
is impossible to shut one’s the fact that so 
far as the most important question of restoring the 
street surfaces along the route of tie tiubway to their 
proper uses is the contractors have been 
grossly negligent, and have shown an indiffererce 
the rights of the public which cannot be too strongly 
censured. 

The total length of the Subway, including the deep- 
level tunnels and elevated structure, is about 20 miles, 
of which about 11 miles have involved the cpening up 
of the about 3 niles is) deep tunnel work 


that 


eyes to 


concerned, 


; 


LO 


streets; 


has been carried on withont aay considerabie 


obstruction of the surface; and ebout 514 miles con 
sists of elevated structure Dealing first with that 
portion of the Subway that has beer built by the 
cut-and-cover method, in which it must have seemed 


to the citizens of New York that there was a great deal 
of cut and little cover, it that the 
greater part of it is to be found in Marhattan, between 
City Hall Park and 145th Street, und on the easterly 


very mey be said 


branch of the road from 104th Street to the Harlem 
River. As this is the section of thie road for which 
there is the most pressing demaud, and because the 


cut-and-cover system involves th: most complete dis 
organization of city traffic, the public is doubly desir- 
ous of seeing it cleaned up, and the street surface re- 
its original condition. At the present writ 


10.8 miles of the Subway constructed by 


stored to 
out of 
method, 6.35 miles have been completed, that is 


ing, 
this 
to say, the tunnel has been excivated, the steel frame 
the brick or 

built, filled in, 
surface asphalted as the 


terra 
and 
case 


econcreie roof and 


the 


work erected, 


cotta sidewalls excavation 


the street paved or 


may be. 
There are 1% the 


steel work has been erected and the concreting is now 


miles of the Subway on which 
this portion of the line 


encumbered, 


goings excavation ovei 
is, of stil and the 
but the work is in such an advan-ed stage that another 
completed and the 


on. has 


course, open streets 


month or six weeks should see i 
street surface restored. 

There are other portions of the Subway, aggregating 
altogether 1.35 miles in itength, where the steel struc- 
ture is only partially completed; but in this case the 
work of concreting is following close upon the heels 
of the steel work. Then there are various stretches 
of the work, making a total of 1.6 miles, on which 
the work of excavating is &till in progress, and as the 
excavation is mainly. in rock, it »oust necessarily pro 
ceed rather slowly. In this case also the work of pui- 
ting in steel and concreting is following closely upon 
the excavation. 

Of the deep-level tunnels that are being excavated 


entirely through rock, there are three principal sec- 


tions. The first of these is the notorious double tun 
nel, with two tracks in each, extending from 34th 
Street to 42d Street; notorious because of the unfor 


tunate accidents due to the faulty quality of the rock, 
in the collapse of several 
This important stretch of tunnel work 
The next section of deep tunnel is that 
Heights between 145th 


which resulted houses on 
Park 
is completed. 


which runs under Washingtwa 


Avenue. 


Street and the station at 160th Street; and here the 
heading has been cut througb and the men are now 
on bench work, that is to say, they are blasting out 


the lower half of the tunne!, and some of the concret- 
ing has been completed. Between i16lst Street and 
18ist Street the heading bas been driven, the bench 
is being excavated, anil some concreting is completed 
The most backward portion of the tunnel is from 181st 
Street to 196th Street, where the heading has not yet 
been driven through, aad the will not be 
pleted for twelve months or more 

The first portion of the line to be opened will be 
that from City Hall lark to the underground 
storage yards at 145th Street, and on this part of 
the work there is a stretch of elevated viaduct whicit 
earries the tracks acros; the Manhattan Valley. The 
viaduct consists of a single-arched span over f25th 
Street measuring 17% feet between the skewbacks and 
a trestle approach on either side of it. This approach, 
of which we present some views, is practically all com- 
pleted, there being ©. gap of only about 400 feet to be 
closed, and of this 17% feet will be taken up by the 
The connection between the tunnel and 


work com 


great 


arched bridge. 


the trestle at either end will consist of an open cut 
and a masonry embankment. The embankment will 
be faced with stone and brick, and finished with a 


massive stone parapet of pleasing design, the character 
of which can be seen from the accompanying illustra- 


tion. On the rest of the elevated structure, namely, the 
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stretch from 196th Street to Kingsbridge and that 
which extends from about Third Avenue in the Bronx 
to Bronx Park, but little work has been accomplished, 
that which has been done consisting mainly of the 
foundations for the piers. 

The east side branch of the Subway diverges from 
the main line at 104th Street and Broadway. It in- 
cludes a tunnel beneath the northwest corner of Cen- 
tral Park, which is practically completed, and can 
easily be made ready for the passage of trains by the 
end of the year. The Subway below Lenox Avenue is 
completed; but the work below the Harlem River and 
the approaches thereto is still in a backward condi- 
tion, and there is no possibility of its being ready as 
early as the main line to 145th Street. Most of the 
tunnel in the Bronx from the Harlem to Third Avenue 
is being excavated by the open process, and is in a 
very incomplete condition, the streets below which it 
runs being, for much of the distance, in a practically 
impassable condition. 

The question of the opening of the main line at the 
end of the year is a question of the completion of the 
points, where it has been delayed 
either by obstructions or the backwardness of 
contractors, but chiefly by the former cause. The first 
break between Worth and Canal Streets, where 
for some blocks only the easterly half of the tunnel 
has been completed and the westerly half still remains 
to be done. The hext serious break is at Astor Place, 
where the work has been held up for a year and a half 
by the obstruction offered by Wanamaker’s store; and 
if there is any delay in the of the line. it 
looks as though it will be chargeable to this obstruction 
more than to any other. The building is now being 
torn down, and the work of constructing a station at 
being rushed as fast as men can be 
upon it. The stations at 14th Street, 18th 
Street, and 23d Street are nearing completion, but the 
station at 42d Street in a very backward con- 
dition, quite a large section of the excavation 
opposite the Grand Central Station being still uncom- 
At 42d Street and Broadway also there is an 
enormous amount of work Excavation is 
being carried down at this point for considerable dis- 
tance below the Subway tracks whicb here pass through 
the site which will be occupied by the new Times build- 
ing. If running at the end of the 
year will have to be some 


work at certain 


legal 


occurs 


opening 


point is 


this 


crowded 


is still 
rock 


pleted 
to be done. 


trains to be 
around this 


extraordinarily rapid work done both in excavation and 


are 
curve, there 
steel work. 

We present illustrations of two of the most import- 
ant Subway stations on the whole line, namely, the 
loop station situated below City Hall Park and just in 
front of City Hall, and what is known as the Columbus 
Circle Station at 60th Street. They are representative of 
two different types of construction, the City Hall Park 
station being formed of arched concrete construction, 
while the roof of the Circle station is carried on steel 
columns and girders with concrete roofing turned in 
between the girders. In both cases it will be seen that 
the are well lighted sidewalk 
vault lights, assisted by a liberal use of incandescent 
electric lights. The finish of the walls will be in 
glazed tiling, the colors being chiefly white, green, and 
Venetian red. The names of the stations will be 
shown in large glazed tile letters set in the panels of 
the wall, and they will be clearly distinguishable by 
the passengers. The loop tunnel will contain a single 
track, and the station platform, and the whole station 
indeed, is on a curve of somewhat sharp radius. 
The Circle station being on the main line will contain 
four One of of this station shows 
the platform and one of the stairways, and the other 
is taken looking up one of the tracks where the line 


stations by overhead 


tracks our views 


runs on a tangent. An interesting feature of the 
Circle station is the fact that the structure cuts in 


underneath the Columbus statue, which is over 75 feet 
in height and weighs about 724 tons. During excava- 
tion a pair of heavy steel girders was placed beneath 
the corner of the heavy base of the statue and carried 
on two temporary timber bents. The steel work was 
built in place and concreted up, the temporary 
and bents were removed, and the surface re- 
its original condition. To prevent sliding 
in of the old foundation, a new foundation of rubble 
was carried down at the side of the Subway excavation 
and left permanently in place when the Subway was 
comp-eted. 


then 
girders 
stored to 


Lord Rayleigh for some time past has been carrying 
out experiments relative to the surface tension of 
liquids. This tension is at the maximum in pure 
water, but by the application of the smallest drop of oil 
or grease, the tension is reduced considerably. This 
fact may be easily demonstrated by dropping a small 
piece of camphor into pure water, and it will rotate 
very rapidly. But apply a drop of oil to the water, 
and the rotatory motion ceases immediately. According 
to Lord Rayleigh, a film of oil on water may be so thin 
that its thickness is no more than one twenty-five-mil- 
lionth of an inch—which is computed to be in all proh- 
ability the size of a molecule of the oil. 
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MOTORS FOR THE NEW YORK CITY SUBWAY. 

The Interborough Rapid Transit Company, more 
popularly known as the New York Subway, will oper- 
ate two classes of train service. The first will con- 
sist of five-car local trains, composed of three motor 
cars and two trailers, making an average speed of ap- 
proximately 16 miles per hour. The second will be 
eight-car express trains, comprising five motor cars and 
three trailers, making an average speed of 25 miles or 
more per hour. The same motors and gearing will be 
used for both classes of service. The motors, which 
are to be supplied by the Westinghouse Electric and 
Manufacturing Company, were designed especially for 
this purpose, and were made to fit the particular condi- 
tions and requirements involved. One of these require- 
ments, and perhaps the most difficult, made necessary 
the designing of a motor of large capacity to fit into a 
limited space. As a result, the present motors are 
probably of smaller size for their output than any 
built heretofore 

The nominal capacity of the motor is 300 amperes 
at 570 volts, or 200 horse-power, for one hour. With 
this current and voltage, a tractive effort of 4,150 
pounds is developed at the periphery of a 33-inch 
wheel, at a speed of 19 miles per hour. Although de- 
signed for an average voltage of 570, the motor will 
operate satisfactorily with voltages up to 625. It will 
carry loads up to 500 amperes without injurious spark- 
ing 

The motor has a field frame of cast steel, divided 
into halves on the line of the centers of armature and 
axle, and completely surrounding the 
axle. There are thus no separate axle 
bearing caps, and the number of pieces 
is consequently reduced to the least 
number possible for an easily accessible 
motor. The top half of the field can 
be readily lifted off, and access gained 
to the interior for inspection and re- 
pairs 

The four pole-pieces are made of lami 
nated steel punchings held between 
heavy end plates and secured by riv- 
ets The field coils are made of cop- 
per strap wound on edge. The insula- 
tion between turns consists of asbestos 
and mica, held in place by shellac and 
baked at a high temperature under 
heavy pressure, so that the coil and in- 
The com 
pleted coil is sealed in a curved metal 
case, from which it is insulated by mold 


sulation make a solid mass. 
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finger. The tension of these fingers is readily adjust- 
able, and the brush holder arm is arranged for radial 
adjustment to allow for wear of the commutator, Cop- 
per clips are bolted to the carbon, and these clips are 
connected by flexible shunts, of ample capacity, to the 
body of the brush holder, thus relieving the springs 
from carrying the current. 

The completed motor will stand an insulation test 
between winding and motor frame of 4,500 volts al- 
ternating momentarily, or a test of 3,000 volts for one 
minute. 

The armature bearings are contained in housings 
which are securely held between the halves of the field 
frame. These and the axle bearings are lubricated by 
oil fed to the journals by waste, in accordance with 
standard railway practice. The oil boxes are formed so 
that the waste will pack itself against the journals. 

The gears are solid, of cast steel, with cut teeth. The 
pinions are forged steel with cut teeth. The gear case 
is made of malleable iron planed to a tight joint, with 
a suitable opening at top having a hinged cover. It 
is supported at the ends by horns cast on the motor 
frame and so shaped that they support the gear case 
without side. strain, the weight being carried in its 
own place. The whole motor can be dismantled with 


great ease and dispatch without the use of any special 
tools. Its total weight including gear, gear case, etc., 
is about 6,600 pounds. 
ee ee 
The Current Supplement. 
The current SupPLEMENT, No. 1426, opens with an 
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pose. The observatories of the world represent an in- 
vestment of more than ten million dollars. Their ex- 
penditures, moreover, are large. The money apent 
varies from a few thousands to $85,000 per year. 

The great observatories have so far shown a singular 
incapacity for concentrated effort. In 1891 fifty obser- 
vatories agreed to watch the opposition of the planet 
Eros. But so far as is known, only two or three of 
them have made the reductions needful to give value 
to their observations. Sometimes it has happened that 
a great observatory has not been adequately equipped 
with a telescope; sometimes a great telescope stocd 
ready for use, but no astronomer was at hand to use it; 
sometimes the collected observations of a famous as- 
tronomer have lain unpublished for years for want of 
a few hundred dollars. 

Prof. Pickering has suggested the appointment of an 
advisory board of leading astronomers of the United 
States, who would meet at regular intervals for the 
purpose of considering how resources may be expended 
in order to receive the maximum scientific return. De- 
tails of organization are also outlined. 

THE LATEST ATLANTIC LINER, “ KAISER 
WILHELM II.” 

If we consider her great size, unprecedented power, 
and the exceptional beauty of the boat, both within 
and without, it must be admitted that there was 
never a great transatlantic liner slipped into the port 
of New York at the close of her maiden voyage so 
modestly, or made faust at her dock so quietly as the 
new “Kaiser Wilhelm II.” Ships that 
are notable are put afloat in these days 
in such rapid succession, that it takes 
a very big or a very fast boat to be en- 
titled to special notice. Of the recent 
great liners there have been the 
“Oceanic,” 705 feet over all, the longest 
ship afloat since the “Great Eastern;” 
the “Deutschland,” with her average 
Sandy Hook-Plymouth speed of 23.5 
knots an hour, the fastest of the great 
liners; the “Celtic” and “Cedric,” each 
700 feet long and 75 feet beam, and over 
37,000 tons maximum displacement, di 
mensions which entitle them to be called 
the widest and largest ships aficat. 
Then a couple of weeks ago we chron- 
icled the launch of the “Minnesota,” 

















which, with her molded depth of 56 feet, 
is the deepest ship in the world, her dis- 
placement being somewhat less than that 





ed mica made like the V-rings of a com- 
mutator. This construction gives a coil 
which is absolutely fireproof, moisture- 
proof, and practically indestructible. 
The armature is 20 inches in diameter 
and weighs 1,930 pounds. It is of the 
slotted drum type, and is composed of 
sheet-steel punchings assembled on a 
cast-iron spider. The commutator is 
also carried on the same spider, and 





the shaft may thus be removed and re- 
placed, should this ever become neces- 
sary, without disturbing the armature 
winding or its connection to the com- 
mutator. The winding itself is of the 








twocircuit type, and is of ventilated 
construction There are 53 slots and 

159 coils, i. e., three coils per slot. Each 

coil consists of a single turn of copper strap. The 
coils are held in the slots by wedges of special un- 
shrinkable material, which will withstand a high 
degree of heat without injury. This is a valuable fea- 
ture, and gives a construction which is stronger and 
safer than the use of bands. It also greatly facilitates 
the removal and replacing of the armature coils. The 
armature insulation consists essentially of mica, which 
extends between turns at all points. The mica is pro 
tected by a sufficient amount of fibrous material to 
insure against deterioration due to mechanical vibra- 
tion. This fibrous material is treated with a moisture 
and oil proof compound, forming an insulation capable 
of withstanding very high temperature without injury. 
The commutator is composed of 159 rolled and hard- 
drawn copper bars, held in place by two steel V-shape 
rings, one*of which serves as an oil guard to thorough- 
ly protect the mica from oil or grease. A low voltage 
between the commutator bars is secured, decreasing 
the liability of flashing from any cause. The bars are 
insulated from each other by sheets of mica of a hard- 
ness that insures its wearing at the same rate as cop- 
per. The mica separating the bars from the rings is 
1-16 inch thick, and the mica ring ‘also separates the 
bars from the commutator spider. The wearing sur- 
face of the commutator is 16% inches in diameter and 
9% inches long. The bars are of a depth which al- 
lows a reduction in diameter of 2 inches. 

The brush holders consist of two cast-brass arms, 
each carrying three carbon brushes %-inch by 3 inches 
in section. The brushes slide over finished surfaces, 
aud each is pressed on the commutator by a spring 


NEW YORK SUBWAY MOTORS MOUNTED ON TRUCK. 


instructive article on the great viaduct at Fort Dodge, 
Several excellent illustrations accompany the 
article. Our Consul-General at Berlin gives a very 
valuable account of lignite, peat, and coal-dust fuel in 
Germany. Another technological article on a somewhat 
allied subject treats of the value of rational methods 
in coke production. Emile Guarini continues his lucid 
exposition of -the development of the Marconi system 


lowa. 


of wireless telegraphy Prof. W. Smart discusses in 
dustrial trusts. A readable description of Japanese 
lacquer and of its preparation and application is pre- 
sented by Randolph I. Geare. Among the many things 
taught by the Correspondence Schools at Scranton is 
the method of instructing railroad men in the use of 
the air-brake. An article on the instruction given is 
published, together with some helpful pictures. Prof. 
A. W. Bickerton, whose letters on Star Explosions 
published in the Screnriric AMERICAN are doubtless 
remembered by our readers, outlines an original theory 
of cosmic evolution Prof. John H. Poynting, well 
known to physicists the world over, tells of some re- 
cent studies in gravitation 
Se ee — 
A Proposed Alliance of Astronomers, 

In a pamphlet entitled “The Endowment of Astrono- 
mical Research,” Prof. Pickering, of the Harvard As- 
tronomical Observatory, proposes a combination of the 
world’s observatories on a trust basis. He believes that 
by such a combination it will be possible to utilize ex- 
isting astronomical stations to the utmost capacity 

Prof. Pickering shows that the astronomical indus 
try is by no means as unimportant as one might sup- 


of the “Cedric” and “Celtic.” 

The “Kaiser Wilhelm I1.,” the latest 
of these big liners, 706.5 feet in length 
over all, is remarkable as being the 
longest ship in the world, and also the 
ship having the greatest horse power, 
the contract requirement being that she 
should indicate 40,000 horse power, 
which is 7,000 more than the stipulated 
horse power of the “Deutschland.” The 
complete dimensions of the new boa 
are, length 706 feet, 6 inches; beam, 72 
feet; molded depth. 52 feet, 6 inches; 
load draft, 29 feet; and displacement, 
about 26,000 tons. The double bottom, 
which extends the full length of the 
ship, is divided into twenty-six compart; 
ments, while the huli itself is divided 
into nineteen watertight compartments. There are 
seven decks, known respectively as the orlop, lower, 
main, upper, lower promenade deck, upper promenade 
deck, and awning or boat deck. The vessel thus carries 
one more deck than is common in large passenger ships 
of her type, her predecessors having only one instead of 
two promenade decks; and by the way, these two decks 
are truly magnificent in their clear, unobstructed sweep 
from the bridge to within a short distance of the 
taffrail. To those passengers who spend most of their 
time on deck, and much of.it in a steamer chair, 
the doubling of the promenade deck accommodation 
will be a positive boon. In her general appearance the 
new ship shows the characteristic features of the 
German boats that have come from the Stettin yard. 
She has the same pronounced sheer and perceptible 
lift of the sheer line toward the stern, and she car- 
ries the usual four funn }!s, although there is an in- 
novation in the fact that s}): has three masts, placed 
somewhat the same as in the “Oceanic.” As a result 
of the great height of the upper works of the “Kaiser 
Wilhelm,” she does not look to be as long as she 
actually is. The best impression of her size is gained 
when standing on the captain's bridge or on the sec- 
ond bridge astern at a height of between 60 and 
70 feet above the water, and letting the eye range up 
and down the full 706 feet length of the vessel. 

The passenger accommodation includes 290 first-class 
cabins and 107 second-class, and one of the “show” 
features of the ship is her two imperiai suites, each 
of which includes a dining-room, drawing-room, bed- 
room, and bathroom, all most daintily and tastefully 
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decorated There are also eight suites that include inders, one 73.6 first intermediate, one 103.9 second in- feet long and weighs 253 tons, the weight of the crank- 
sitting- room, bedroom, and bathroom, and also eight termediate, and two low-pressure cylinders 106.3 shaft alone being 108 tons 15 hundredweight. To con 
state cabins with bathroom adjoining The most spa inches in diameter, the common stroke being 72.8 dense the huge volumes of steam that are delivered 
cious room in the ship is the first-class saloon, a mag inches. On each shaft of the “Kaiser Wilhelm II.’ hour by hour, to the condensers requires 46% miles 
nificent room, 69 feet: broad and 108 feet long. which there are two 37.5-inch high-pressure cylinders, two of condenser tubes The vessel has nineteen boilers, 
provides sitting accommodations for 554 passengers 50-inch first intermediates, two 75-inch seconu inter twelve of which are double ended and weigh when 
The second-class saloon accommodates 190 passengers médiates, and two 112.2 low-pressure cylinders, their empty, 114 tons apiece. The total heating surface of 
Special features are a children's saloon, a typewriting common stroke being 70.8 inches. The steam pressure these boilers is over 2% acres. The coal bunkers have 
room, and a safe deposit department The four kitch in both cases is the same, 213 pounds to the square a maximum capacity of 5,239 long tons of coal, and 
ens, the largest of which | the coal consumption is ex 
about 55 feet by 30, can lege ME x a pected to be about 650 tons 
cater to about 800 first i per day On the run over 
class passenger 100 sex . the ship was not pushed, 
ond-cla and 1,100 third as the engines and plant 
Class The crew alone , were entirely new; but 
amounts to a complement . nevertheless, she averaged 

yf 22.1 knots an hour, and 


of 600 individuals, and of 
there was no trouble what 


these the engine-room staff 
ever with the engines; the 


pumps, ete., working to 


requires 237 
The chief interest of this 
remarkable boat centers in perfection and the _ bear- 
the engine room, which i ings remaining cool. 
arranged on a principle en _ oe — 
tirely novel in transatlan A section of the submar- 
ine cable between Cienfue 


tic travel, although it has 





been adopted in some wat zos and Santiago, in the 
ships. The engine room | Caribbean Sea, has recent 
made up of four separate ly been raised, with some 

very interesting results. 


compartments, with a com 
The cable was manufactur- 





plete engine in each. There 
ed in 1873, and laid off 


Sey wwe, Syepeney = Gnatte THE LATEST ATLANTIC LINER, “KAISER WILHELM II.’ ee 
Cienfuegos,. Cuba, in 1881. 


and two engines are ar 

ranged in tandem on each, Length, T0644 feet Beam, 72 feet. Depth, 524g feet. Horse power, 40,000. Speed (expected), 2344 knots, Some few months ago a 
a stuffing-box arrangement being used on the crank inch. Now the engines of the “Deutschland” have question arose as to the durability of cables covered with 
shaft where it passes through the transverse water always indicated much more than contract power India rubber, as in this case, and it was decided to 


37,500 raise the Cienfuegos cable and subject it to tests. The 


tight bulkhead separating each pair of engines. The the greatest average for the whole trip being 

engine in each compartment is a complete quadruple or 4,500 more than the contract. The contract calls line was picked up in 1,350 fathoms of water in April 
expansion, four-cylinder unit, and its contract indi for 40,000 horse power in the “Kaiser Wilhelm,” and last, and received at the works of Messrs. Hoopers, at 
cated horse power, as given out by the company, is probably toward the close of the season she will be Millwall, in June. The tests of the core showed that 
10,000, although it will undoubtedly prove to be nearer averaging over 45,000 horse power for the eastward after twenty years’ submersion it was still in perfect 
11,500 when the engines have sweetened out and found passage and her average speed will probably be be- electrical condition An examination of a foot speci- 
themselves This is shown by a cdémparison between tween 23.75 and 24 knots an hour men proved that the insulation was in good mechanical 
the engines of the “Kaiser Wilhelm” and those of The following particulars of the motive power will condition, and that the copper conductor had not 
the “Deutschland The engine on each shaft of the be of interest: There are two propellers, each 22 suffered from the attacks of any sulphur in the 
“Deutschiand” consists of two 36.6 high-pressure cyl feet 10 inches in diametcr. The driving shaft is 230 - rubber 
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RECENTLY PATENTED INVENTIONS. 
gricultural 
CULTIVATOR A A 





Implements, 
THOGERSEN, Brook 
ings, 8S. D. 
main frame or to 


plants that the soil 


so adjusted relative to the 


the rows of may be thrown 
toward or away from the plants, when needed. 


bars 


Che ground-wheels and the x beams sup 


porting them may be shifted laterally 


the passage of large plants or bushes 
Devices, 
APPARATUS 
Penn 


Electrical 
ELECTRICAL 
RnR. & 


chanism is 


SMELTING 
BARNHART, Charleroi, This me 


adapted for smelting minerals by 


the use of the electric arc, the minerals being 
form of 
that 


con 


suitably fluxed and prepared in the 
into 
brought in 


i# there 


paste, which is then formed bars, so 


when electrically charged and 


tact an are is formed and the mineral 


by smelted 





VOLTAMETER FOR THE BLECTROLYSIS 
OF WA'TDR Pr. Garuti and R. Pomp, 11 
Via Vesta, Tivoli, Italy The inventors in this 
case make a new and radical improvement in 
their voltameters of a former patent, for elec 
trolysis of water; and it consists, chiefly, In a 


modified form of the metallic dlaphragm used 


in connection therewith rhe present inven 
tion eliminates certain inconveniences by an 
improved construction of diaphram which will 


permit the use of larger electrodes without in 


creasing the internal resistance 


ELECTRIC CONTROLLER ee 
, Wynyatt 


OPPER 


MANN, Street, London, England 


rhis invention relates to a controller-switch for 


electrically-driven vehicles, and has for its ob 


ject to enable, by hav 
contact-pleces, four dif 


direction of 


means of one controller 





ing comparatively few 


ferent speeds in the forward run 


ning, to be obtained without the use of a separ 


ate reversing-switch 





gineering Improvements, 
DEVICE FOR REMOVING IMPURITIDS 
FROM BOILER FEERD-WATER S = 
and C. ¢ Plainfield, N. J. The 
is to construct a filter 
having 
the 


CONK 


LING MITCHELL, 


purpose of this invention 


which comprises a suitable hollow body 


inlets and outlets in 


with straining cloths car 


a removable cap and 
body section, together 
which 


perforated metal, 


fitted in 


ried by supports of 
grooves in the 
The 
s formed to deliver the incoming material 
take 
inven 


supports and cloths are 


body of the cap and are readily removable 


inlet 


outlet placed to 
rhe 


when a 


to filtering members, the 
the filtered 
ion pre 


eat body of filtering material is required 


liquid from the body 


vides a packing, to be used 


DERRICKS 
Newark, 


CONVERTIBLE ENGINE 
AND CABLEWAYS \ 
J In practice the 


FOR 


LAMBERT’ 





endless traversing rope of 


a cableway is given a few turns around its 


and the 


derrick-engines, the 


drum is therefore concave In 


drums are cylindrical, the 


drum 


wound up or allowed to unwind, 
Again, the I 


tem enables a drum of large 


ropes being 


as desired ambert cableway sys 





iameter to be used 


for the haul-rope to obtain ‘Ligh speed for the 


while a drum in a corresponding posi 


carriage 


tion in a derrick must be of small diameter to 


obtain power The invention provides means 


for readily converting a cableway-engine into a 


derrick-engine and vice versa 


STEAM EN 
Granville Tet 


FOR 


HUSBAND, 


SLID VALVE GEAR 
GINES 8s. Ss. Y 


race, Darlington, England [wo patents have 
heen granted to Mr. Younghusband for slide 
valve gears for steam engines Hlis inventions 
relate to slide-valve reversing and expansion 
gear of the kind wherein motion is transmitted 
from the expansion and reversing link to the 
slide-valve through an intermediate lever, 
which is pivoted to the die-block of the link 
and connected by its shorter arm or arms to 
the valve rod, while its other and longer arm is 


pivoted to an arm or arms on the weigh-shaft, 


the expansion and reversing link vibrating as a 
whole about a fixed axis, to which it is connect 
ed by a pair of swing carrier-links, and the re 
versal of the engine being effected by moving 


the die-block along the slot of the link. This 
type of valve-gears gives a fixed amount of lead 
with all degrees of linking up, a quick port 
opening for the admission of steam, a quick 
opening at the commencement of the exhaust, 


and a much larger steamport opening and more 
cut-off for all 
up, thus 


sudden than usual degrees of 


linking 
ways readily 


enabling the engine to be al- 
started 

Heating and Lighting Apparatus, 
HEATER O New York, N. Y 
object in improvement is to 


JAHELKA, 
this 


arranged as to 


rhe view in 


provide a heater so give out a 
high 


with a 


and practically constant degree of heat 


small amount of fuel consumed, and fur 


ther, to provide means whereby obnoxious gases 


rising from a fresh supply of coal are prevent 
ed from entering the room in which the heater 
is placed 

GAS-BURNER AND REGULATOR FOR 
SAMI A. A. Pratt, New York, N. Y The 
present invention of Mr. Pratt relates to in 
candescent gas-burners as described in a former 
patent of his The object is to provide a new 


and improved gas-burner and regulator arranged 


to allow minute regulation of the amount of 


gas passing into the mixing-chamber of the 


burning 
bright 


burner to insure a proper mixture and 


of the gas and air for producing a very 
light without waste of gas and irrespective of 


the prevailing pressure of the gas-supply. 


rhe disks of this cultivator may be} 


GAS-BRACKET.—D. Cavanacu, New York, 
N: Y. In this arrangement of a gas-bracket the 
user is permitted to burn the gas with a flame 
ranging from the maximum to the minimum 
power without turning the key. ordinarily em- 
ployed for turning the gas on or off, the bracket 
| being very simple and durable in construction 
and easily manipulated to obtain a flame of 
the desired power. 

HEATER.—M. BarMaAn, Brooklyn, N Y 
This apparatus is of that order of heater par 
ticularly adapted for boiling water for laundry 
use; and the aim is to provide.a heater com 
prising a fire-box and boiler’so arranged that 
the box will vccupy a comparatively small space 
of the boiler-bottom, thus increasing the area 
of water directly acted upon by the heat 

FEEDWATER HEATER FOR BOILERS 

G. TayLor, Farmington, Wash. This heater 


to permit |} 


for boilers is so constructed that it is utilized 
as the sides and grate of a furnace except 
where a rocker-grate is required, when the de 


vice is used as the sides of the furnace only, 


and the sides are connected at a point beneath 
the rocker-grate There is 
tubing, the pipe 
boiler, and the outside pipe giving free circula 
from and to the boiler, whereby 
heat, thus heat 
degree by what 





a double series of 





inside eeding water to the 


tion of water 
the heater is exposed to great 
ing the high 
would otherwise be waste heat 


feed-water to a 





Mechanical Devices. 

BALL- BEARING E. J 
The object in view in this 
improved ball-bearing 
construction 


Farr, Boston, Mass, 
invention is to pro 
vide an which is simple 
durable in 
the balls from rubbing one ageinst the 
minimum, and 


arranged to 


and and 
prevent 
other, to reduce the friction to a 
to allow of convenient and quick adjustment of 
the parts to compensate for weat 

SAW-FILER a. Gi 
New York. This invention 
ments in machines for filing saws, the purpose 
this character 


KeLcnner, Brooklyn, 
relates to improve 
machine of 


being to provide a 


and by means of which a saw may be quickly 
and uniformly filed. The file is connected with 
the carrier or rotary part by means of screws 


Therefore when a file becomes worn out it is 
readily replaced by a new one 
POWER-TRANSMITTING 
F. Sepivy, Globe, Arizona Ter 
in this case is in the nature of an improved con 
ir or shaft and a 
therewith for 


into a 


MECHANISM 
The mechanism 
screw 


struction of duplex 





traveler co-operatively connected 


converting a continuous rotary motion 


and the invention provides a 
stable in 


reciprocal motion 


mechanism simple, economical, and 


construction, in 
verting the motion is 


which the operation of con 


automatic and positive 


COKE 
Com 


FOR 
STAUFT, 


WATPRING 
Scottdale, Penn 
sprinkling 


APPARATUS 
OVENS.—D. B 
this novel 


prised in invention is a 


apparatus introduced through the oven-door in 
to the oven, so as to lie over the bed of coke, 
and so constructed that it will automatically 


turn over the sprinkling 
The sprinkler The 
arrangement of the sprinkling pipe is such that 


coke 
may be 


thoroughly for 


manually turned 


the water is confined to the bed of coke and 

does not spray the oven walls, since the sud 

den cooling would tend to destroy them 
CARD-CONTROLLING ATTACHMENT FOR 


TYPE-WRITING MACHINES R. K. SLAUGH 
rer, Brooklyn, N. \ 


an interchangeable 


This attachment includes 
that 


desired dis 


line-spacer sets the 


machine to print lines 
The 


feeding 


upon any 


tance attachment is adapted for 
rapidly 


cards, envelopes, et 


apart 


postal-cards, index and other 


in position on the platen, 





| WiLuur, Colorado Springs, Col 


|} displacement of 
| The 


| 
} 


jable 


| 


and economical manner without requiring manu 


ally-wielded rakes for moving the pulp to the 
discharge-pipe of the vat, is the claim of this 
subjecting 
the pulp in the vat of the beating-engine to the 
undercurrent to set the 


invention, The method consists In 
action of a forceful 
pulp in motion and direct it 


pipe of the vat. 


to the discharge 


CHERSE-CUTTER AND SLICE DISCHARG 
ER.—H. Rose, Shreveport, La This ma 
chine Is supported on a rotatable table, which 


is divided Into sections. A knife mounted above 


may be depressed to sever sections from the 
cheese. By means of a gage-plate one may de 
termine accurately the size of slice necessary 
for a desired weight of cheese. The severed 


slice may be slid into a receptacle by tilting the 
section of table on which it is resting. 


Rallway Improvements, 
SWITCH-OPERATING: MECHANISM,J. M 
The Invention 
in this case Is an improvement in switch-operat 
ing mechanism and especially in the 
such mechanism described In Mr. Wilbur's for 
mer application for patent, In 1902. The pres 
ent invention relates particularly to the means 
for supporting and operating the mechanism 
constituting the switching devices, 

BRIDLE RODS FOR RAILROAD-RAILS 
J. Rt. Jounson, El Paso, Texas. The 
invention provides a device for temporarily 
bridling or bracing the ralls laid down by ¢ 
track-laying machine, until they can be prop 
erly secured by the spikers, The bridle-rod will 
be ‘found useful for lateral 
ralls on curves or switches. 
permits rapid attachment, or 
removal of the device, so that it is particuiarly 
adapted for laying a temporary’ side-track 
wreck, ete The bridle-rod 


class of 


present 


also preventing 


construction 


around a consists 
of a stationary 
to slide 


rails to be 


thereon. The base flanges of the two 
bridled securely held 
the ends of the stationary rod and the 
gage bars which held in position by 
spring catches, 


are between 
mov 


are 


Vehicles and Their Accessories, 
PROPELLER-WHBEL FOR VBHICLES. 
C. H. O. HAMANN, Bergedorf, Germany. This is 
a traction-wheel adapted to engage the ground 





for propelling vehicles and like service, It is} 


mainly intended for use on bicycles, and auto 
mobiles, for propelling them over ice, although 
it should be understood that Mr. Hamann’s in 
is not limited to this use, but Is 


for the purpose of propelling other 


vention also 
applicable 
vehicles and for analogous purposes 

WHEEI W. H. Lasswew., San Angelo, Tex 
as In this wheel the frame is rigid, it being 
composed in part of hollow radial spokes, which 
are permanently connected with the central an 
nular portion in which the hub proper is adapt 
ed to move radially. The hub is connected with 
the felly by spiral or coll springs and devices 
in the form of turn-buckles, being 





these parts 


jarranged in the hollow spokes and annulus, and 


| for use on 


where they may be printed upon and carried 
over the platen and deposited in a receptacle 
The atiachment will not require the machine | 


these 
| 


| furnaces, 


to be raised after cards have been placed in a 
supply-receptacle and fed to guide devices, | 
since by action of the machine, the cards may 
be printed and conducted to and deposited 
wherever desired 


TYPE-WRITER J. ALEXANDER, New York, 
N. ¥ The 


improvements in 


invention relates 


carriage mechanism for type 





writing machines. It comprises adjustable 
means for preventing upward movements of the 
carriage during operation novel means for 
causing the step-by-step movements of the 
carriage novel meats for causing vertical 





movements of the roll-carrying frame and 
means for stopping the carriage and locking the 
several finger levers at the end of the line. 
TYPE-WRITER-BAR MOVEMENT J 
ALEXANDER, New York. This relates 
particularly to improvements in the 
tion of the type-carrying bars and the mechan 
object being 


invention 
construc- 
ism for operating the bars, the 
to simplify the construction of the parts, and to 
that be readily ad 


assembled, or 


so arrange them they may 


justed separated when required 
This application is a division of an application 
Alexander 

Macon, 
claim is the 


for a patent formerly filed by Mr 
MECHANICAL POWER.—-8S 
Neb. ‘The object of the 
provision of a simple device employing a series 
pumping de 


HAYES, 
inventor's 
of rolling weights for actuating 
vices, air compressors, or similar machinery A 
very small engine or like power will operate the 
The heavy weights serve by gravity as 
a means for increasing the power, as upon once 
will aid in carrying the 


device 


momentum 
track 


starting its 
rollers around the 

METHOD OF EMPTYING BEATING EN 
GINES EE. A. Jonns, Pittsfield, Mass. A new 
{and improved method of emptying from beating 
jengines the finished pulp in a thorough, quick 


particularly to] 


thus protected 
TRACE-DETACHER J D. BLAKEMAN, 
Smith's Grove, Ky This detacher is adapted 


singletrees, and is an improvement 


in that class of trace-detachers represented by 


patent to J. D. Blakeman in 1890 
invention 
novel and 
which provide means to free a 
ment, and in case he should run away, damage 
will be 


a former 
and the 
constructions 


present consists in certain 
combination of 


horse In a mo 


to the vehicle and injury to occupants 
avoided 


Miscellaneous, 

FURNACE-GRATE.—C. P. Roperts 
I’. Rorertrs, Toledo, Ohio In 

improvements relating to 


and G 
accomplishing 

steam-boller 
the inventors are enabled to provide a 
grate of hollow bars through which atmospherk 


tanks contain 
like substances, 
As is well known, such explosions are due to 
vapors in the tank, these vapors being contina 
ally given off from the oils. The invention ta 
volves an improved means for disposing of there 
vapors, 

BOOKKEEPING.—J, CC, MacNamana, New 
York, N. Y¥. The design in this process of keep 
ing accounts by single or double entry, is to 
provide, first, internal proofs of the accuravy 
of the records without taking off trial balances ; 
and, second, a means for obtaining results more 
expeditious and certain than by the double entry 
now used. A summarized double-entry 
serves as a check on accounts kept in detall by 
single entry and provides means for obtaining 
a balance-sheet and profit and loss statement ta 
a very quick and accurate way 

GAME APPARATUS.-H. J FRYSINGER, 
Baltimore, Md. This improvement belongs espe 
cithly to that of game apparatus Ulus 
trated In a patent of Mr, Prysinger's, 
designed for playing what is termed “reyal pin 
ball,” the present invention relates to the 
means for securing the canvas or netting to the 
end posts which support either of these mate 
rigla, 

DRAFT DEVICE.-T. V. Buserr, Columbia, 
Penn, Mr. Elliott's invention Is an improved 
draft deyice for furnace-stacks, By use of 
the construction a strong upward draft tis 
caused in the stack of the furnace which tis 
regulated by proper adjustment of a pin-valve, 


guarding explosions in 
ing volatile hydrocarbons and 


against 


record 


class 





rod and two gage-bars mounted | 


| 


} 


| 


| 


parts 


air may pass and become heated before it meets | 


the products of combustion 


GUN MALINDA C. ANTHONY, Oakland, 
means of certain Improvemenj{s in toy 


with 

TOY 
Cal. By 
guns, this inventor provides a gun so arranged 
discharge a target and then to dis 


as to first 


charge a projectile, thus not only providing 


amusement but offering a simple and harmless 


means for acquiring skill in marksmanship 
STERBOTYPE.— A,» L. Grundy 
Center, Tawa. This improvement relates to de 
vices for locking stereotype plates and the base 
together In such manner as to lock the plate to 
the base securely when the foot-slug ls placed 
thus dispensing with brass strips 


ANDERSON, 


in position, 


lat the top of the column or at the sides of the 


accidents by neglect In 


prevent the 


and avoiding 


thes 


column 





placing strips in place to 


plate from slipping and damaging the press or 
other machinery. 
FASTENING FOR 
Benepicr, Riverton 
objectionable features in 
ly for fruit-baskets, are overcome in 
tlon ta which the 
basket is formed with a 
being driven 
and its 
passed into this slot 
curely dnd prevents it 
tear the clothing or cut the skin of handlers of 


BASKETS, ETC A. A 
Mich 
particular 
this 


Township, Several 
fastenings, 
inven 
cleat of 
slot 
parts is 


and the nail after 


through the then return 


point ts extended upward and 


which locks the point se 


bent, 


from projecting out to 
baskets 

OULTANK ATTACHMENT.--C. Mouton and 
M. SALispury, Pensacola, Florida. In thidat 
tachment the inventors furnish means, for 





and where desired a valve muy be provided to 
throttle or control the discharge of steam 
through the steam pipe leading from the dome 
of the boller to the stack. 

BALL-CATCHER.--8, A. Commy, New York, 
N. Y. The aim in this invention ts to furnish 
a ball-catcher more especially designed to en 
able the user to conveniently and quickly pick 
up a ping-pong ball from tae floor, from under 
the furniture, and other places under which 
may have strayed during the playing 
of the game. The device is easily handled, and 
arranged to allow picking up the ball witho: 
stooping down 

WATER-COOLER,.—Z F. Bowman, Wash 
ington, D. ©, The Inventor claims an Improve 
ment in coolers particularly designed fer use in 
with railway cars, the object being 
to produce a cooler so arranged as to use cir 
culated air in lieu of ice as the cooling medium, 
thus reducing the cost of labor in providing cvol 
coaches or the like. 
Ne w York, 


connection 


water in passenger 


STAIR STRUCTURE N. Bors, 


N.Y In this improvement in the construction 
of stairways, the object is to provide a stair 
way having a plurality of steps and risers 


formed of @ eontinuous strip of sheet metal at- 
tached tow#heet-metal string-plecas, thus ne? 
makiig a fireproof stair, but materially 
reducing the labor and of stalr buliding 
and placing. 

KILN.—H. Sreumanys, Whiteciiffs, Ark, This 
invention relates to cement-kilos, iime-kilns, 
and the like, such as slrown in a patent granted 
in 1001 to Mr. Stehmann. The Intention of 
the present invention is to provide a new and 
improved kiln arranged for continuous 
tion to produce Vortiand cement, lime, and the 
like of high quality and at a low 

BANJO.-W. B New York, N, ¥ 
This relates to banjos and 
like instruments in which strings extend 
a stretched membrane The object tn 
tagprovide a new and improved banjo or simila: 


only 


cost 


opera 
very cost 
FARMER, 
musical invention 
over 


view 1x 


musical instrument arranged to produce an ¢ 


ceedingly fine melodious tone when the tmatru 
meni is played. 

HENS NEST.-W. J. Diutanp, Sania Rosa, 
Cal. When eggs have been lald, this improve 
ment will them to inte 


one of a series of pockets in the receptacie be 


cause pass downward 


low, thus obviating the danger of being dam 
aged through remaining in the nest. When the 
egg passes through the passage between the 
nest and receptacle, it operates certain me 


chanism to revolve the receptacie, thus present 
ing an empty pocket beneath the chute The 
receptacle is prevented from revolving untt! the 





jege is safely placed in Its pocket The nest 
is made so that all chaff, dust, straw or dirt 
wil! pass through 

BIFURCATED GARMENT. bp AuPIN, 
Springfield, Mass The object in view in this 


| improvement is the provision of means by whic! 


the cover of the} 


| 
| 
| 


hy 
chafing at the crotch t prevented, thus Increas 
the wearer of men’s under 
weather. The im 
provement organs from 
contact with the thighs, and it not only insures 
reduces perspiration, and thereby 


ing the comfort of 
garments, chiefly in 
tends to 


warm 
separate the 


comfort, but 
conduces to cleanliness 
FIRE-LADDER 4.°¢ 
upon-Hudson, N Y 
inventor is the provision of a 


ScnuaLLen, Hastings 
object of the 
non-de 
provide for the 
to stiffen 
keep 
with 


(one 
metallic 
arranged to 


structible ladder 


circulation of water through It, #o as 


the device by the waterpressure anid to 
Another Is to 
distributing 


place, so as to 


it cool equip the tadder 


means for water toward a door, 


window, or other queneh the 


flames and enable the fireman to carry on the 


work of 

SOLDERING 
Falls, N. ¥ 
so construct the fron 


rescue 


IRON. R. Guaewen, Creton 


The purpose of the Inyentton is to 


that Its body, which i« in 


the form of an electric coll, will have an alumi 


nium core, to make the body Nght, and to pre 
vide means whereby the sealing tip is detach 
ably connected to the core of the coll This 


enables a short piece of copper to be used and 


| 





Scientific American 


May 2, 1903. 





the soldering i eaply replaced rhe core 
for he i “ nat ed ha acid 

senling tip cann reach it to scale off the metal 
and short ! It the wire wound adjacen 

he core A mica insulation is furnished tx 
tweet the layers f ‘ 

WATER COOLER OR HEATER J i 
his Shreveport, La The inventor claims in 
hil devices in improvement in apparatus for 

tin mndl heating water and the 
hie invention relates particularly t 
and eater in which he heating 
medium is placed within an air-tight 
the an immersed in the liquid ” 
ooled 


Shreve 


SHEUTTER-WORKER J. U. Rose 


port La Mr Rose in this ase makes an im 
pr ement mn tha las of shutter- workers 
which are adapted to be operated from the In 
ide of a buliding rhe apparatus is very eas 








osing the shutter 





opening 
and it consists of few parts, which are not lable 
to get out of order It may be easily applied 
boring 


io windew-frames and shutters by 


through the window-sill and then applying the 
several parts 

PACKING-BOX J i Rost 
La The purpose of this invention is to com 


Shreveport 


plete an Improvement in the covers and cover 


fastenings f packing or shipping boxes The 





covers are preferably constructed of sheet 
metal for the sake of economy in maputfacture 
and of space in the box and also reduction of 
invention relates In particu 


proper, 


weight, and the 
lar to the construction of the cover 
whereby the fast 

BOTTLE CLOBURE.—C. W 
flvenes, Saratoga, Wyo., and I 


Denver, Col The 


ening is formed 
Scorr and H 
SHIPLEY 
closure consists of a plug 
having an interior chamber with outlet at the 
bottom 4 ball-valve operates in the chamber 
and normally closes this outlet; but when the 
bottle is tipped the valve opens, permitting the 
contents of the bottle to flow into the cham 
ber, whence they pass out of the bottle through 
a discharge 
SUSPENDERS M 
N. ¥ In these 
one piece \ specially 


passage in the plug 
GLUCKAUI New York, 
shoulder straps the web is in 


constructed 


back-plece 





holds the web so that a strap will be in posi 
When the 


web passes over he plate the suspenders will 


tion over each shoulder strap o1 
be flat and comfortable Means are provided 
which serve the dual purpose of a buckle for 
the web when used as a belt, and for connect 
ing the front suspender-ends with the webs 
These means are concealed in the button loops 
through which the ends pass and have play 


The suspenders may be readily converted into 


a belt 
SILK-HOLDER 8 \ LUALLEN Alva, 
Oklahoma Tet rhe purpose in present im 


lally adapt 


and by 


provement is to provide means ¢ 








ed to he attached to toc brushes 


which silk or the like may be held taut, so as 


cleaning the teeth The inven 
arrying the silk in 


to be useful in 
tion comprises means for 
or on the handle of the brush or other support 
ing part and a bow for holding a part of the 
cord extended in position to be used 
SHADE-LHOLDER ( j 
Wig. Comprised in this invention is a certain 
apfcially-formed gripper for engaging a lamp 
which 


Krscul Oshkosh 


The gripper carries an adjustable arm 
ig turn supports a holder for the 
ghade This shade may 
Or material of any degree of op 
be elther plain or ornamented, and owing to 


frame or 
consist of a cardboard 
It may 





the construction provided, the shade may be 


made to occup exactly the position desired 

PERPETUAL CALENDAR Ww. M 
Willow, Cal hy a novel construction and com 
bination of parts, Mr. W. M. Finch Is to pro 


vide a simple formation tT a perpetual calen 


FINCH 


dar which can be easily read and operated and 
which can be adapted to a pen holder, a pencil 
or other cylindrical support r which can be 


s desired 


med flat, ¢ 


CANVAS STRETCHER W J DORGAN 
Chicago, Ill rhe object In view in this inven 
tion is to provide a canvas-stretcher perfeetly 
requiring 


true not ltlable to get out of shape 
no truing up before or after mounting the can 
vas thereon, and maintaining the canvas after 


the painting Is finished, In the proper shape, 


thus requiring no remounting previous to se 
curing the painting and its stretcher in a sult 
abie frame 

BOTTLE il Ly KR I \ 
Argentina in hi n I rn bo 
certain novel alve device ence refilling im 
practicable after the orginal contents have been 


extracted A sectional plug is employed in 


is formed, this pass 





which a tortuous pa 





age constituting the outlet for the liquid In 


such passage are placed valves which open out 


ward, so tha ve liquid may be withdrawn, 


but which will seat to introduc 
tion This plug is held in place by a cap 


mouth of 


prevent any 


fastened by cement in the extreme 


the bottle 


SCENIC APPARATUS I Ww rHOMPSON 
New York, N. ¥ In this Invention the under 
lying alm js to provide a device 
rocking platform 


comprising a 
having wings to represent an 
serial ship, In connection with scenic effects so 
arranged, as to lve passengers the 


llusion of 


gradually ascending and descending through 


the alr 

Nors.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title of 
the invention, and date of this paper 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY, You 
wilt find inquiries for certain classes of articies 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party degsir- 
ing the information. Im every case it is neces- 
sary to give the ber of the inquiry. 

MENN & OO,” 











Marine Iron Works 
Inquiry No. 4084. 
Duryea Power Co., Reading, Pa. 


Chicago. Catalogue free 





For dealers in gun metal. 
AuTOS 


Inagiry Ne. 4085.—For makers of nose and mouth 
rotectors to keep out dust 


For mining engines. J. 8. Mundy, Newark, N. J 


Ene wiry Neo. 4086,.—For a reversible marine clutch 
t plosive engines 





Morgan Emery Wheels. Box 517, Stroudsburg, Pa 


Inquiry No. sour. 
of lito Bor*bh 


For makers of steam turbines 


L. 8." Metal Polish. Indianapolis. Samples free 
Inquiry Ne. 408S.—For makers of metal grille 


for fly ser 





Coin-operated machines, Willard, 24 ( n St 
Brooklyn 

Inquiry Ne. 4089,.—! kers of kilns for burt 
ing lime from limestone 


Blowers and exhausters. Exeter Machine Works 
Exeter, N. H 


ikers f traction en- 


Ir iry Ne. 4090 —For « 


a 
gines or road locomotives 





Handle & Spoke Mechy. Ober Mfg. Co., 10 Bell S8t., 


Chagrin Falle, O 


Inquiry No. 4091.—For manufacturers of ma 
ehines for making paper tubes 
Mechanics’ T Ils and materials Net price catalog 


Geo, 8. Comstock, Mechanicsburg, Pa 








Inquiry Ne. 40¢ For blue prints of one horse 
power stationary engines 

Sawmill machinery and utfits manufactured y the 
Lane Mfg. (« Box li, M tpelie Vt 

Inquiry No. 1093.—8 s large gasoline stove f 
heating a or orse | wer ‘ 

Let me sell your patent I have buyers waiting 
Charies A cott, Granite Building, Rocheste N. ¥ 

Ine No. 1094. For ikers e 
metal for holdit ~olish, ete 

Gear Cutting of every description accurately d 
The Garvin Machine ( 149 V arick, cor. Spring Sts., N.¥ 

Inquiry Ne. 4095.—For a rotary fan run by clock 
work 

PATENT FOR SALI The am thest cork extractor 


ever invented. No screw KR. M. Prather, Clarendon 


I parties engaged in diffi 





No. 1096. 
1 work 
Inventors ¢ Ine'd., Buffalo 
eS ee ee Patents sold, 5 ed on reyaity and 
companies formed 


Inquiry No. 4097.—For makers of machinery for 
making potato starc 


WANTED AT ONC! Circulars and pamphlets of gold 
mining and refining machinery l.. H. Daloz, 3 Pleas 


ant Street, Dorchester, Mass 


Inquiry No. 409S,—For makers of self-cleaning 
curry con 


Manafacturers of patent articles, cies, stamping 
tools, light machinery. Quadriga Manufacturing Com 
pany, 18 South Canal Street, Chicag« 

No. 4099.—For advertising novelties 


able to advertise medicines 








Crude oil burners for heating and cooking Simple 


efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 1105 Harvard Street, Washington, D. ( 

rnaniry Noa, $100.—t r makers of gas fixtures, 

handelier hangings, et« 

The largest manufacturer in the world of merry-co 
rounds, shooting galleries and hand organs. For prices 
ind terms write to C. W. Parker, Abilene, Kar 

tuquiry No. 4101.—For machinery for cutting 
al * 

Experienced mechanical draughtsman wanted Per 
sssured to rapid and 


manent employment accurate 


draughtsmar Mili Work, Box 773, New York 


Inquiry No. 410 
supplies, such as ball 





For makers of table tennis 
rackets, et« 








lhe celebrated Hornsby-Akroyd” Patent Safety Oil 
« Ma 


New York 


Engine is by the De La Vergne Refrigerat 


chine Company Foot of Eas th Str 


Inquiry Ne. 4103.—For dealers tt 
make a special bottle 





giassware to 





The best k for electricians and beginners in elec 
tricity is Experimental Science by Geo. M. Hopkins 
By mail, ®. Munn & ¢ publishers, 361 Broadway, N.Y 
pe maviry Ne. 4104.1} & machine for ripping 
che sand heme of Ks 
Contract manufacturers of hardware specialties 


Exceilent mar 
keting connections Kdmonds-Metzel Mfg. Co., 778-784 
W. Lake Street, Chicago 

Inquiry Ne. 4105.—For full information of motor 


cars, Wagons and busses, as to sise, capacity, weight 
power, speed, cost, et« 


machinery stampings, dies. tools, et« 





Wanted—Revolutionary Documents, Autograph Let 











ters, Journals, Prints, Washingto P nits, Parly 

A ruted Magazines, Karly Patents gt 
Pres t United States Valet 

Mat als e early 4's. Correspondence solic 

A\ddres \. M., Box 775, New York 


Inqutr: , No. 
ing ma 


4106.—For makers of benzine-clean 


NOTICE TO TUNNEL CONTRACTORS 





Seated proposals marked “ Bid for Tail Race Tur 
willt r ved by the lersigned until noon, May Il 
Tae, for natruct fata race tunnel for the 
Teronte and Niagara Power ¢ of Toronto. Ontari 


Pians and specifications for this work are on file. a 1 
can be seen after March 9%, 1908, at the company’s offices 
at Home Life Building, Toronto, Ontario, and Niagara 
Falls, Ontario, or office f F. 8. Pearson, No. 29 Broad 


way, New York, Room 2. The ht is reserved to 
reject any r all proposals Freder Nicholls, Vice 
President and General Manager, Home Life Building 


Toronto, Ontart 


Inquiry Ne. 4107.—For « biey getting power 
from a dynamo driven by the sprocket ‘wheel 

tw? Send for new and complete stalognde of Scientifie 
and other Books for sale by Mur & Co., #1 Broadway, 
New York. Free on applicati 

Inauiry Ne. 4108, 

Inquiry No. 4109,—For manufacturers of tents 
| quiry Ne. 4110.- For 
| paper buckets, pails, also of 
| sheets. 


For makers of celluloid 





dealers in compressed 


compressed paper in| 





hi ‘Notes 


and Queries. 


HINTS TO CORRESPONDENTS 











Names and Address must accompany all letters or 
no attention will be paid theret This is for 
our information and not for p Lic i 

Referentées to former articles nsw s should give 
date of paper and page or numlx f question 

Inquiries not answers in reasonable time should be 
repeated; correspondents will 1 that 
some answers require not a the seare and, 
though we endeavor to repl t ill either by 
letter or in this department h must take 
his turn 

Buyers wishing yvirchase any rtich t adver 
tised in our olumns wi « furnished with 
iddres of t manufactu gz or carrying 





the same 


Special Written Information on matters of personal 


rather than general interest ann be expected 





without remuneration 
Scientific American Supplements referred to may be 
had at the office Price 10 cents each 
Books referred to promptly supplied on receipt of | 
Minerals sent for examination sl e distinctly 


irked labeled 


(8964) F. R. asks I have a small 


attery motor which runs perfectly on one 


or a number of dry cells, or sulphuric acid 
battery, and I put four gravity cells on, so it 
vould be on closed circuit, and it would not 
What is the trouble A We do not 


know why your motor would not run with 


move it 





avity cells when one dry cell will run it 
fault would naturally be sought in the gravity 
mttery 2 Can you give me i fo ula for 


making a good battery that would drive this 
motor for three or four hours or on closed cit 


it, other than bluestone? A For a good 


mattery drive a motor see SuP! MENT, No 
792, in hich plans and drawings are given for 
ich a battery 3 low long will a Mesco 
dry battery last closed A. A dry ell does 


not last long on closed circuit 


(8965) H. P. D. asks Could you, or 
iny of eaders, please explain the fol 
lowing results, obtained with an electric light 


with a broken filament, and an induction coil 
When the cur 


as too weak to produce any ight in 


one-fourth-inch sparks 





the globe the approach of a strong horseshoe 
magnet caused a light in the tube, varying in 
intensity with the position and strength of the 
magnetic field When only one terminal was 
connected to the coil, a faint light was pro 
hand, 


place 


duced On touching the 
the light greatly 


globe with my 





increased, and the 
touched was surrounded by a bright spot, u 
dark band, and then a brighter band A slight 


ark could be obtained from my finger to the 





giass if the other hand touched the other ter 
minal of the coil A rhe 
fact that an electric 


experiments you 
describe are due to the 
light bulb is a vacuum tube either a Geissler 
or a Crookes tube, according to the perfectness 


of the When 
field of a electro-magnetic coil, the tube fills 


exhaustion brought into the 


with light, as you have observed All lamps 
will not act In this manner In the early days 
of the use of X-rays, some lamps were found 
which could be used for taking photo 
X-rays 

(8966) W. D. A. says: 


information 


graphs by 
These had a very high vacuum 


Can you give 





me any concerning a water 


telescope A A water telescope consists of 
1 tube of wood or of metal, closed at one end 
water-tight by a plate of glass Plate or good 
window glass will answer the purpose This 


is placed in the water, open end down, and by 


looking through the glass top of the box, one 
can see ery distinctly to quite a depttl hence 
the name water telescope The ipparent 
opacity of water is largely due he ripples 
upon its surface which break p the waves 
of light and prevent their accurate transmis 
sion from below The surface of the water 


within the box is smooth and the glass top is 
smooth; for both reasons the light comes up 
through the box to the eye undisturbed Such 
a box to be held over the side of a boat may 
be three or four feet long and six inches square 
in section, so that both eyes can look into it at 
once with ease 


(8967) F. I. G. say Do heat rays 





other than those from the sun pass througn 


glass It is admitted that the heat from the 
sun does pass through glass, but A"’ contends 


that the rays of heat from an oil lamp or an 
open wood fire will not pass through glass If 
sun heat only passes through glass, why l 
do not wish to know if glass conducts or radi 
but whether glass is transparent to 


ef \ Heat 


ites heat 





artificial heat, and in what 


lays f all wave lengths may pass through 
glass, but not equally. The longer wave lengths 
ire cut off by glass much more than are the 
shorter wave lengths Heat from any luminous 


source passes easily throt 
tion of “A” that heat 


not pass through glass is not well taken He 


izh glass rhe conten 


from an oil lamp can 


cannot say that he never felt heat which had 


passed through a ther 





a lamp chimney, or 


ymeter would not rise if held near the glass 





himney of an oil lamp A window pane in 
the same way cannot cut off all the heat of a 


wood fire 


F. I. G. writes further Your kind favor 
of the 13th is at hand and the answer is as | 
supposed. “A,” however, is not satisfied He 


says the heat from a lamp chimney 


is radiated. 


|} than can be 


| 
publish the 
American { 
Your friend “A” is certainly very poorly in 


Ile also states that you do not dare 
answer and query in the Scientific 

formed upon the literature of this subject, if 
he supposes that our answer to your inquiry 
so differed from the text books and commonly 
received opinion of scientific men that we 
dared not print it in our columns A very 
small portion of the hundreds of letters received 
and answered each week can be printed The 


ScieNTIFIC AMERICAN would be filled with let 


those are 





all be inserted Only 





lished which seem to have general interest, 


p 
llowever, for the satisfaction of A” we pub 
He will find in Ganot's 
42 the 
“differs 
different 


stated to transmit 


lish both inquiries 


Physics, 15th edition, price $5, 





power of heat to pass through bodies 


greatly with the radiation from 


sources Rock salt is here 
all kinds of heat with equal facility, and is the 
only® substance which does so Fluor spar 
transmits 78 per cent of the rays from a lamp, 

blackened sur 
water A piece 
of plate glass one-tenth of an Inch thick, and 





mut only of those from a 


face at the boiling point of 
perfectly transparent to light, is opaque to all 
radiation from boiling water, insmits only 6 
per cent of heat of copper at 850 deg 
Fahr. and 39 per cent of that from an oil 
chimney These 
Melloni, who died in 1854 They 


have never been disproved nor doubted by scien 


results were 


lamp without a 


attained by 


With higher degrees of temperature 
Tyndall carried 


tific men 
given by a lamp, 
the subject much farther These researches 
may be found in his book “Heat as a Mode of 


Motion,” price $2.50 The general subject is 


diathermancy We have many times lighte 


ch by heat rays which had passed through 





several lenses of the stereopticon and througu 
iodine dissolved in carbon bisulphide, none of 
which were made hot by the heat rays rhey 
were brought to a f the lenses and the 


l to set the match 





heat without light was 
on fire This beautiful experiment we owe to 
Prof. Tyndall It is not true that these heat 


bsorbed by the lenses and radiated 





rays were ¢ 





on their farther side 
(8968) E.G. A 


ipe for removing indelible ink stains If the 


gives the following re 


base of the ink is nitrate of silver, which Its 


generally the case, the following is certain and 





easy Paint the ink stains with tincture of 
iodine, and after a minute or two wash out the 
stain, iodine and all, with stronger ammonia 
or a strong solution of hyposulphite of soda 
rhe 


is easily 


reates iodide of silver, 


iodine simply which 


soluble in either of 





tions It works especially well 
silver stains upon the flesh 


(8969) H. D.H 


form me how to make a 


writes 1. Please in- 


liquid glue suitable 


for mountaing photographs which have a 
glace” finish The directions say Brush the 
acks with a very thin solution of pure white 
glue.”’ I would like to know how to prepare 


such a solution that would remain liquid A 
The mountants for photographs which do not 
affect the gloss of the front are 

' 


of gelatine ort of white glue They do 
placed in a 


usually made 


not remain fluid, but are 


dish of warm water and melted before 
use The warm glue is applied rapidly 
with a brush, and the.print must be in its 
place before the glue sets 2 Is Sirius, the 


variable? I notice this winter 


rly so large and bright 


great dog star, 


it does not 





appear nes 
as it did last year A Sirius is not a 
variable star in the sense that one can with 
the eye tell that it is dimmer this year than it 
dark companion rhe 
system revolves once in 52 years. This com 


Alvan Clark, 
which time it has not been classed 


was last It has a 


seen by the late 





panion was 
Jr., since 
as a dark star, though it gives less than one 
en-thousandth as much Hight as is given by 
Sirius 

(8970) E. A. W 
extra wear on either rail of a double track, if 


asks Is there any 
1e trains run respectively due north and south? 


If so, on which rail Should trains travel 


north or south on a single track, would there 


be more wear on one rail than on the other, 
and why?’ A On a railroad track laid due 
north and south, the car wheels bear against 
he east rail when running north and against 
when south on a 
single-track railway On a double-track road 
the wheel thrust is constantly on the outer 
This effect is greatest 


at 50 to 60 degrees 


the west rail running 


rails of the double track 


at very high speed, and 





north and south latitude, gradually decreasing 
o nothing at the equator This is caused by 
the differential velocity of the earth’s surface, 
which a train meets and which bears the track 
gainst the wheels on the west side when run 


ning south on the contrary, when running 


north, the train is running toward decreasing 
velocity of the earth's surface, and is borne 


against the east rail 
(8971) C. M. E 
I make a good, strong 
not cake in tins? A. For baking 
of soda and 180 part 


asks: 1. How can 
baking powder that will 
powder, mix 


SO parts dry bicarbonate 
of cream of tartar. To the mixture add alx 


20 per cent to per cent of starch; the object 





of the starch Is solely to prevent caking and 
deterioration 2 What is the 
strong liquid bluing \ For 
a. Dissolve 


formula for a 
iquid bluing 
indigo sulphate in cold water and 


Iter b. Dissolve Prussian blue by digesting 


with one-eighth its weight of oxalic acid in 
water solution. c¢. Dissolve 1% parts of indige 
carmine in 15 parts of water; add % part gum 
arabic. 
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(8972) C. 8S. asks 7 hi , eon a 
S. ASK! t. Which is the 
most desirable ct ri » NEW BOOKS, ET 
: irrent for any electro-magne:| ELecrRicAL PropLem B vs Ww “ #9 Sad pant 
one great intensity, with less quanti ‘ AL EMS, y illia E 
one the reverse a - —— « Hooper, Professor of Electrical ‘En " r ouen Cutting IND Xx OF INVENTIONS 
electro-magnet should not be strong en¢ ~ : a neering, Tufts College Boston Mass ss For hich ers Pate 
mg enough to J » 4 S85. 
heat the wil ore ‘ and Roy T y 2 . Mey w Lett he 
= Segal _~ " ' _— 4 deg. above the air, Sheathe. yes — Senior Fellow in 2 nt of t 
ee he a s | ian this. If the current is tows . ‘nae ney 6 Worcester, NN FOR FINE, ACCURATE WORK nited States were Issued 
small the number of turns must be large in order a ston: Ginn Co. 1902 Send fi 
arg v rs . at 902. ior Catalogue B. for the W 
to obtain the magnetic flux nece 8vo. Pp. 170 Price $1.35 SEN a eek Endin 
l ecessary to saturate Ov. ECA PALLS MPG. CO, & 
the iron If no othe o The work ec . h 695 2 
er consideration existed, it rk contains a set of problems " Water Street, April 2 
ala } , » ’ < & typic Seneca F ” 99. 
would be better to have a large number of am of those met with in electrical pare dh aoe ™ Falls, N.Y., U.S.A. al I, . 3» 
peres rather ths shes ‘ engineering practice, wi pase ; 3 
ympel ; é Sate 2. Is the] «ys as oa on ad with very brief treatment ENGIN NE & FOC Tlie ule ‘ AND GACH BEARING THAT DATE 
mperage of a dynamo measured by di S 23 1e methods of solutic 1. iN . ) A/7 [Seer 30 
i ¢ V viding | , a a0) rhe contents co. o . rote at end Of list , . 
its voltage by its internal resistance alon r| prise: Twelve sets of problems and Bx NOLS SUPPLIES ad about copies of these patenia, | 
2 F alone, or . é calcula 
is there an external resistance it D tions on combinati : =A Abrad 
» included? ia rations of electr Reoe nade rAC ading material, J 1 
o> tb the canvent & doueme e¢ I.re-lana restetanees 1 A o-motive forces Bese STIAN LATHE C Adding conden: ta? M. Nash 
namo is said to generate, | in series and multiple group Adjustable » 8. Hartmann 
1s in the case of one for sale, when no exter | ing; distribution and fall of potential in r Advertising , ty _ G, Templeton 
nal resistance is mentioned 4 way and lighting circuits, induc n rail Advertising matter, C, KF. Kehternach ; 
machine will give ite 1 d A dynamo |, upacity of conden - inductance of coils, #° ing, Hi , conveyance for display 
eve argest current whe » , . ensers, thermo-electrici lec Alr cond eal yaa Ams ay 726,0' 
extemal a Plagne gee a when the] ¢)o-chemistry ; eutpat and effe : ric ity, elec $s a Guarantee of Quality Air, celia coupling, Stein & Mandel + Tee on 
This is not desira neal i s are equal.| terjes, generator aie : iciency of bat 2,000,000 wae © ying, and purifying, W. L 
le except for uses in whicl »_ & ators, 1otors, ete.: four set Air on tanresesesceeees chiebégee, Caepee 
the heat produced is desirable. ‘The dyn ~ 1| problems on combinations of alternatin c : of Sold in 12 Years | A. ~ compressors, “w unloading "Bovine 726,18) 
: . abl » dynamo ‘ : alte g elec | i ; urs 26.6 
is ca nail Sa @ dheieeti Gaktiiies. on: Gara tro-motive forces and currents and the ims . EVERY REEL WARRANTEO ar ae ;. Michelsen ... . Tee 220 
einen alata , ; ) oO t a - @ 4 red. | . | * m, obtatyr ] 
n nt irrent as 1e case may be ceed m f circuits with constant and with vary- | Booklets mailed free | Animal trap ."t S. *. 2 Dore mus 
scent —- o 4 ghia , ary » B. 3 er 
de nt lamps in multiple call for a constant ling values of resistance, inductance, capacity | The Andrew B. Hendryx Co, | Antiae® trap, J. Campbell, Sr. 
voltage, arc lamps in series call for a constant and frequency; five sets of problems on 1. | New Haven, Conn. U.& A —-, M tential pti. nts $f > 
‘ e ra constant | ating ‘ : 8s on ca . : 0 Meas \* peo ential vegul A. 
urrent rhe output of a dy , culating and making ° rill gulator, A 
tt namo is better ex aking winding tables and draw . 
pressed in watts than in am ings for direct and alternati t WwW Automobile engine, f . . 
1an in amperes, at a certé : alternating curre . ; oot stanter me 
speed or turns per minut pe ‘ ; = certain | tures. armature reactions - - pena arma ire 1H) s ire at ’ wi i & Fox er mechaniam 
iinute 3 s there ce é s, field winding sta é ’ brady 
' saint Gebentn te enneuntel ale . € sn problems on winding and operation 7 in 1 . Axle, tubular vehicle, © 8. soca’ 6 
a vacuum than in dr iir, being tl ctrodes 1) formers, rotary converter ind ind = ae ectricall Ww l fags “see "Caddy ‘hs — oe 
, being 1¢ same s . Ss, ane nductio -_ . ne teeeeeee 
pends eaten. to toh ann ee ue di tors; and on testing of dynamos an . n mo y e€ ded Bag holder, ue 4 bag. 
matin Gaihiiininn 2 ore is afi} sion of powe =% OB an transmis e Baldric fastener ‘ ° : 
- vetween two points In a] ] . Answers are given to all prob e Baling press, J ‘ ¢. Re Zimmerman 
vacuul ube car . ems, F e os be , ’ ° r 
ly deat ae: an be exhausted so complete- | fe t ee the form of curves showing the | ire a rics Banda prom 0 & Hardie 
iat current cannot pa het effect of varying the vari , andage, BE. L, Ewi 
P ass between points a ile: arious constants involved Bandage, © eh, OR 
small fraction of an inch ‘ such as temperatur . ge, catamenial, W. F i 
t T apart ’ re, frequency, capacity oe. | @& P Bank, savings, Mil i aux 
(8973) Ww sistance, and inductance rhe is A Fam : j matt erforated Metal of all Basins, ete., to slabey” Prone orins 
= 4 §. Jr. asks: Can gas| #bout forty explanatory di t conten Kinds . Keen . ; sccuring, 
semsieciais canine an gas y explanatory diagrams Manufactured by Basket, plant, A. Lord vo saeees + 
i al or illuminating) be ignited witho ‘ Bearing cages, rl . 
spark? A. A red heat will ignit without a) A CourSE IN BOTANY AND PHARMA — WIRE CLOTH COMPANY, CLINTON, MASS , Mayes manufacture of roller, L. 
— 1 ignite ar 0 e 7 . MACOG- BosTo ’ 7 ’ . . - : oo escncase 
eatiasdiaas cated, Giles aan iny of th NOSY By Henry Kraemer : A! TON New York Cmreaco ed eri ee brace, C. A. Howse ; 
goutentinn a nixed with the proper Ph.D Philadely } } ‘ : ier, Ph. B., re a bottom, W. D. Hunt 
tion of air to make them explosive -_ yhia and New York ed covering, A. W. R Bert 
spark is not necessary rhe hot ne - 7 G. E. Stechert 1902 Svo Pp 08 ECUPPERC(UIP Bed = *:,* Grabs gE > 
: ube ¢ vas 3 . a o °¢ . < 4 i: o : 
and gasoline engines shows this principle ga Price $3.50 @ Its triangular sh cone, ‘ Thomas * 796118 
— ‘ | This book was writte entangling and atven’ taeda tone Beefstake, Riek velier . = 726,108 
(8974) J. L. P. asks ‘ : er . ten to meet the individ the capacity of any ¢ ay Bye der Sa for cutting and ten ‘ 
asks Can you inform | 2¢e48 of the author in hi ual attachin, y other Clip for ing, 8. Hastings 
me as to whether a } F = but author in his work as a teacher Be S peperenggetaee Belt fastener, J. C. Miller 
sole, corns andi i jipolar dynamo having its tat can also be employed in connection with a st S CBanpe. 48 Mattenee. a Pad J. Egan 
é wles connecte . : aborator P ae > . } ee. , 
rod runaing throug! inected by common steel full pa i ey Part I. contains a very CLIPPER MFG. CO. Bicycle handle ‘L., 8. Pieteber 
ing through center will work s . 1 account o : A. , > Bicycle ry, Bite e 
or should be of iron A St ' 5 mph one ided int I of plant morphology and is di BRASS OR STEEL. New York, Bicyele tonabs hae M4 oe icher 
Steel bolts may be o chapters on the cell ye i U.S.A ‘een fh septa : 
used to fasten the : . . , vegetative, ¢ For free sample. o Se ae Bills, device : ° 
‘ * fasten the yokes, cores, and pole pieces | “C?TO" dive tarts of the dient. Sual +; mad ples and information write to us. + oar holding and filling blank, 
of a dynamo together S { cusses phe 4 - ais Binder, + 
s So, too, steel may be pharmacognosy and is ided i transfer, 8. A. Neidic 
ised for all these parts of a dyna i ele ters he . d is divided into two LL 99 Blowpipe, automatic, A — 
brass must be used ynamo. But} oy ; one on crude vegetable drugs, Boat, submarine, H. H Morrell 
positive t ! as a bridge across from the re © t.e other on powdered vegetable prvtaening a cabsarine, 8. Lake ‘ 
sitive o the negatis : % able rugs ~ oa te. rhe steve 
gative pole’s ect +t. ur 1. ats alien Tr. , barbettes, ete. 
seaadl ak etiaiieiient tn “ale pi , if there is| (one i rea of reagents: and Part IV. C H TU Cc K Ss tating the 4 cee apeaneee for ftactil 
the pole pie en he vibration of | iprvses the illustrations and index ur dpenis dail So - a submarine, H Seas ant objects 
l ces . : Bs d sizes. wller separator Ev 2g : 
| ona > 2 r , steam, R. c » zor 
(8975 J i ios pg ang “ Practical Manual | * nd for Catalogue — bape puritying device, ae acer 7 nih 
91D) d 2 a ‘ Z e a) 3 a.) . . i s st . 4 , 
H. B. asl t. Does a given Emi ay Student of Color. By T Book ticles, manitola. © a. 726,193 
ee gas give off, in combust tmily Noyes Vanderpoel New HE CUSHMAN CHUCK CO., Book mark or wigele, . Ay eee LU 
5 a 1 combustio the same 7 ark : s 7 . wv, S&S. C. Straker 
amount of heat, whether said oo York, London, and Bombay: Long-| wa. Hartford, Conn. eee alee Seep. Me eae 2 apes 
is an illuminating fl aid gas be burnt mans, Green & Co. 1902 ere og . Bottle, non Tefllluble: a &. Pearce 
— ime in an ordinary ga xv. 13 7 , gn Dinas Dp. | I a efillable, E. Hoerichs 
: oe oe, yvut| x¥. 185; 117 colored plates. Pr RKER MOTORS | teizamentte fei, Beat aca 
aa 5 Ave flame, in a Bunsen burner, or for} $5 ored plates Price BA KE M T S Botte stopper, it o hemiten”” Sheeban 
veating ames tm @ ateve Samibeiia ° ottle stopp. .° 
bestos lining \ rhe ~ poe hoo nlagat A great deal will be found i ito BH. P., $80 to $220 mons pper and fitting, J. F. Fitesim 
5 > comple . e | ge vou : he ae . 26.0% 
a given quantity of ec ma ab combustion of | that will be of practical servi n these pages | Have more good points, fewer Bottles or tubes of liquefied carbon! i a ad 
numbe val gas produces the same | man « al service even to the/ parts and require less atten- etc., apparatus for disct e acid, 
1umber of heat units without reference to tl an or the woman who claims to have a nat } tion in operation than any I OE omtinten cs 6h urging, 
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Dion type Weight, 720 lbs 
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with water and gasoline. 
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to understand aad operate. 


Send for book ( free). 
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’ — v4 
Price 82.50 Turbine, duplex steam, A. W. Case 





The only American book on an interesting subject, | Turbine, elastic Muld, C. G. Curtis All parts highly finished and “ 
Full of genera! information about the new and popular | Twyer, Miller & Webb with a view to comfort and 
motive power, ite economy and ease of management Type machine matrix centering mecha durability Most useful and THE HIGHEST EFFICIENCY 
Also chapters on Horselees Vehicles, Electr Light 8 tancroft economical machine on the 4 is guaranteed in every 
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three New aud Splendid Industrial. Books. 


SUST READY. 


Flemming. Practival Tanning: A Handbook of 
Modern Processes, Receipts and Suggestions for the 
Treatment of Hides, Skins, and Pelts of Every Descrip 
tion. By juis A. Flemming, Americau Tanner. 460 
pages, 8VO “P rice 

This book is distinctly a new and up-to-date American 
book. Published April 16, 1908. 

Kirk.—The Cupola Furnace: A Practical Treatise on 
the Construction and Management of Foundry Cupolas. 
By Edward Kirk, Practical Molder and Melter, Consult- 
ing &xpert in Melting. Liiustrated - AL 73 Engravings. A 
new and theroughly Revised and En idition. 490 
pages, 8vo "rice dea 

in American book by an pet of established reputa- 
tion. Published February 16, 1% 

[# The two books above named will be sent hy mail at 
the publication prices, free of postage to any address in the 
world; or by Express C. O. D., freight paid, to any address 
in the United States. 

Van Der Bure. Schoo! of Painting for the Imitation 
of Woods and Marbles: As Taught and Practiced by 
A. RB. Van Der Burg and P. Van Der Burg, Directors of 
the Rotterdam Painting Institution, A Complete Prac- 
tical Treatise on the 

ling with the Tools and Appliances needed. Illus- 
wee by 36 Plates. Fourth Edition. In one Volume 
Fulio, 12x20 inches. Price 810.00 

The above book will be sent by Express, freight paid, 
to any address in the United States or Canada, at publi- 
cation price 

t# Elaborate circulars, showing full tables of contents 
of the above valuable books, will be sent free to any one in 
any part of the world wi ho will send his address. 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
“CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?” 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi 
neering, Mec ae my . ror ho ~ ha mail. 
Institute indorsed 
BLECTRIC AL ENGINEER n INST TT t a 

Dept. A, 240-242 W. 23d St. New Yo 


LEARN PROOFREADING. 


you possess a fair education, why not utilize it at a gentee'! 
. . uncrowded profession paying $15 to $35 weekly? Situations 
siways obtainable. We are the original instructors by mail 


HOME CORRESPONDENCE SCHOOL, Philadelph:- 





“CENT per CENT” 


A Monthly Magazine for Investors—present- 
ing facts, figures and information in an in- 


teresting manner—50 cents a year, Three 
months’ trial subscription 10 Cepts, stamps or 
silver. Sample copy free. 


Mitchell, Schiller & Barnes, 52 Bway, New York 








ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of anusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over ali and 4 feet 6 inches beam, drawing 18 inches. and 
is capable of propelling such craft at a spee a = 7 miles 
per bour. Illustrated with 21 cuts. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202, Pric e Yi conte by 
mail, from*this office. and from all newedealers. 
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~ BIG WAGES ‘WOMEN 


Mr. a made $1,500 the first five months 
Mr. Mar of 8.D., $12. Ist day. Mr. Clay, 
of Vt., $9 first day. Mr. Doerge, of Me., 
$10 one afternoon. Mr. Elliott, of Pa., 
$17 first two days. rs. Howard, of Ia.. 
$59.50 in one week. Hundreds of others 
making big money selling and appoint- 
ing agents for Quaker Vapor Bath 
Cabinets. Prices reduced. Let us start 
you. We furnish everything. Anyone 
willing to work can make $20 to $10 a 





week easy. Greatest money-maker known. Just 
what everybody needs. Wonderful Seller. 
} Sa old firm. Capital $100,000.00. Write for 

‘erms, Etc., F Address, 


an, 
WORLD M’P'G CO., g24 World Bidg., Cincinnati, 0. 
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Trace Marks 
DESIGNS 
CopyrRicuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Paténts taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
Ctlation of any scientific journal. Terms, $3 a 
year; four month’, $1. Sold by all newsdealers. 


MUNN & Co. 261 roadway. New York 


Branch Office, 625 F St, Washington D. C. 
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Vette - (etewtvhanan ta os ‘ -.. 40,151 for catalog, presses, ty pe, paper, etc., to 
Medicine fo. cure of indigestion and con factory, The Press Co., Meriden, Conn. 
stipation, F. J Standard 0,153 | ———_———— 
Medicine for prevention of seasickness, D EVENING STAR ELECTRIC FLASH LIGHTS 
Landauer . . . . 40,152 
Medicine for treatment of fevers, T 
Forgan ... ‘ é 40,149 ba 
Oil and medic inal preparations inte which 
cod liver oil enters, cod liver, Southall 
Bros. & Barclay ; 40,148 
Oils etroleum, Gulf Refining Co.. 40,173 . 
Optical systems consisting of one or several We make a tuli tine of Elee rica! Novelties and 
lenses, firm of C. Zeiss . ’ 40,141 | Dry Batteries. Aiso General Selling Agents for 
Paper bags, Union Bag & Paper Co 40,129] Williams Spark Coils. Send tor ¢ ‘atalog and Prices. 
Paper, toilet, Seott Paper Co 40,128 
Photographie goods, certain ne ume d, Chem ELECTRIC CONTRACT co. 
ische Fabrik auf Actien (vorm. E 202-204 Centre St., N.Y. 154 Lake St., Chicago. 
Schering) 40,137) — 
| Pigments, coloring matters for production of, + ELECTRO MOTOR. SIMPLE, HOW TO omen 
i A Me tz & Co 40,175) make.—Br G. M. Hopkins. Desc ription of a smal! elec- 
Pipes and cigar and cigarette tubes, Adolph | tric motor devised and constructed with a view to aseist- | 
Frankau & Co 5 ing amateurs to make a motor whieh might be driven 
Razor hones, 8S. R. Droescher with advantage by a current derived from a battery, and 
Remedies, throat, J. H. Kolb which would have sufficient pewer to operate a foot | 
Remedy for rtain named diseases of lathe or any wachive requiring not over one man pow. | 
4 L Severin 40,157 er With fl figures. ¢ ors in SCIENTIFIC AMER 
Remedy for cure of certain named diseases 1CAN SUPPLEMENT, No. + Price 10 cents, To be | 
P : : , ‘ , =, | bad at this office e and from all newsdeale Ts. 
Kraus Medicine Co 40,150) ea 
Soldering and cleansing metals, solution for 
Brumer Bros 0,172 
Spavin cure, A. T. Heberling 40,156 
| Syrup and beverages rtain named A. J 
ss 40,161 A Short 
Tes & Co : 40,162 e 
Tick i. ii. Mors 40,127 Pencil Story 
Tobacco for chewing and smeking, scrap, B 5 
Duwel & Bros 40,160 Once upon a time there was a 
Toilet preparations for the skin, M. Petersen 40,142 | man who didn’t like 
Tonic laxatives, Paracamph Co 40,154 
| Vehicles, draft wheeled, Studebaker Brothers DIX hy? 
Manufacturing Company 40,178 
Washing compound, G t. Holden 0.1714 
Waters, tabl Oak Grove 40.163, 40.164 
Whisky, J. Buchanan 40,166 | Graphite vate Pencils 
‘ 1487 | 
waists, MT donee: sig Just one man, ‘The exception 
Wines, still and sparkling, C. F. EB. M that proves the os, ow rite 
emai 40.165 for free booklet 
Wire and silat receptacles, certain named JOSEPH vray val co. 
woven, lama Hamper Co . 40,176 Jersey City, 
— N. J. 
LABELS. 
“Century Club,” for cigars, McCart-Christy 
Co 9,927 | 7 
“Columbia,"’ for teas, B. Fisc her & Co 9,034 BEAUTIFUL HOMES, 
“Crouch’s Ammoniated Soap, for soap, The NICKEL PLATE ROAD is selling special round- 
Crouch Chemical Co ¢ trip Homeseekers’ tickets on first and third Tuesdays 
“Defiance.”’ for teas, B. Fischer & Co ,| each month to points all through the West, good limits 
“Kir Bdward,”’ for jognastal tanks 1 Fr | returping ; also special one-wa ay Colonists’ tickets to 
we er : : »» | Pacifie Coast and Intermediate Points, at very low rates. 
m te Zeabault & Co y | Finest train service, inciggis tourists’ sleepers. See 
Liberty Bell,’’ for teas, B. Fischer & Co local agents or write A. «Bee slestone, 1. ‘a Axgt., 385 
‘Little Jury Box,”’ for cigars, H. 0. Wege Broadway, New York tie, or Rh. B. Payne, l. Agt., 
ner 28 | 201 Main Street, Buffalo, N. Y. 
“Love Blend,’ for tea and coffee, A. Levaur 1 
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Water boiler, skimmer, and oil amp oye 
W.-H. BORMMOR 2c ccccess " 

Water controller, automatic cister P 
Hummel .. eUeeWecedeeces 

Water heater, J. Davie ........ 

Water tube boiler, D. Robe rts. 

Weeding tool, A. P. Prevost. . 

Welding, F. Bae. «ons cis tuint dagen 

Well drilling machine, J. R. Lewis. 

Wheel and casting same or other metal ob 
jects, Slattery .....+-+++ wom ‘ 

Whiffletree hook, J. BE. Cooper ..... 

Whiffietree hook, A. R. Otterman... 


Wicker work, machine for making, 
horzeleck 
Windmill, R 


Window screen, M. 
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Window screen, F. Lind, Jr......+-.+-> 
Wire and slat weaving machine, W. ©, 

Pratt ovcevcene ‘ 
Wire stretcher and clamp, M R. Barnhill. 72 f 
Wire support, coiled, K. Dodge...... ‘ 726, 47 
Wood, etc., treating comminuted, A Clas 

sen os . ° 726,028 
Wringer, G. D Leedle ans ofapecanedos 72 
Writing machine, H. C. Hess .........+.- 726,222 
X-ray tube, T. Friedlander eeeee 726,044 
Yeast, apparatus for the treatme nt of, C 

Hagenmullk coccce $26,088 

DESIGNS. 

Lamp shade, R. D. Chandler . 386,293, 36,204 
Spoons, forks, etc., handle for, 8 Keller 36,292 
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Antiseptics, F. A. Kummer 40,155 
Belts and suspenders, ¢ ombine d, "Wechsler 

PO, sc ccbescndcedacdlddwsse caves 40,182 
Bread and cakes, A. Gis ler oe 600 cces 6 
Buttons, Scovill Manufacturing Co asi 40,133 
Cameras, photographic, firm of C. Zeiss... 40,139 


des Caves et des Producteurs 
Roquefort (Aveyron) 


Cheese, Societe 
Reunis de 


Corn cures, A. C. P. Luatzahn.. 40,145 
Dolis Strobel & Wilken Co.............. 4,194 
Dry plates, Standard Dry Plate Co........ 40,138 
Fillers, Tripod Paint Co....... A ‘ 40,174 
Fire extinguishers, certain name d, Harris 

Safety Co. ene 40,177 
Fruits, green and drie 4. Garcia & Maggini 40,160 
Glovea, Carson Glove Co.. .+..40,130 40,131 
Hair and sealp, tonic and shampoo prepara- 

tions for the, Shepherd Mfg. Co «++ 40,148 | 
Healing balms for wounds, K. A. Marschat. 40,146) 
Insulating liquids, Dielectric Mfg. Co ., 40,170} 
Lens instruments, firm of C. Zeiss 40,140 


Pharmacy Co 4 
named diseases, J. J. 


Lotions, Auditorium 
Medicine for certain 











B. Fischer & 
coffee, Maizene 


*‘Mandarin,”’ for teas, 
‘*Mochoette,"’ for cereal 
Co ose 
‘Nonpareil,’ for teas, B 
One Kip Chamois Skins,’’ for 

Drueding Bros 
“Queen Quality 


Fischer & Co 
chamois skins 


for teas, B. Fischer & Co 





*‘Senilets fo. a medicine, Senilet Dr Co 
“Stop-Ache for a medicine J. H. Hafer 
‘The Hindoos Rheumatic 


Remedy,"’ for a 
medicine, J. Littlejohn .........-seee88 
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“Banjo Conductor,’’ for banjo conductors for 
milk cooling outfits, Star Milk Cooler Co 

“Floor Cylinder,’’ for floor cylinders for 
cooling outfits, Star Milk Cooler Co 

“Funnel and Conductor."’ for funnels and con 
ductors for milk cooling outfits, Star Milk 
Cooler Cr 

Humpty Dumpty’s Greatest Show on Warth,"’ 
or toys Schoenhut Co 

Milk Funnel and Lid,’ for milk funnels and 
a for milk cooling outfits, Star Milk 
‘ooler Co 

Rainier for beer, Henderson Lithographing 

Star Milk Collecting Tank,’' for milk collect 
ing tanks for milk cooling outfits, Star 
Milk Cooler Co 

Star Milk Receiving Tank for milk tanks 
for milk cooling outfits, Star Milk Cooler 
Co 

Trav Cloth Strainer,”” for milk strainers, 


Star Milk Cooler Co 


A printed and 
f any patent in the 

in print issued since 18638 
this office for 10 cents, provided the name 
number of the patent desired and the 
given Address Munn & Co., 361 Broadway, 
York 


copy of the specification 
foregoing list, or any pa 
will be furnished 


Canadian patents may now be obtained. by the 
fore 
particulars 
York. 


ventors for any of the inventions named in the 
going list For tefms* and further 
address Munn & Co., 361 Broadway, New 
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The Body's Best Safeguard Against 
the Changes and Chills 





and Protective. 






Maximum of Porosit 
with Minimum of Ris 


All Weights for All Wants. 
SPECIAL WEIGHTS FOR SPRING. 


Pure Wool Hosiery, Shawls, Shirt 
Waists, Steamer Rugs, Bath Robes, 
Pajama Suits, Abdominal Bands, etc, 


ILLUSTRATED CATALOGUE FREE. 
DR. JAEGER &. W. 8. Gf CO.'S OWN STORES. 
NEW YORK : 306 Fifth Ave., 157 Broadway. 
Bae IKLY a! : 604 Fulton Street. 
BOSTON : 230-232 Boylston Street. 
PHIL RDEL PHILA. 1510 Chestnut Street. 
CHICAGO: 82 State Street. 
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Circular newppansr. 85. 
Larger - 4 815.00. Bt. saver. 

Big profits printing for others. 
Type setting easy, gee sent. ite 


























» OIL--SMELTER--MINES 


Dividend-Paying Mining, Oil and 
Smelter Stocks, Listed and 


\ Unlisted, our Specialty. 


DOUGLAS, LACEY & CO. 


Bankers & An ata Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 
@® 66 BROADWAY & 17 NEW ST., NEW YORK, 


® Booklets giving our successful plan for realizing the large 
' interest and profits of itimate mining, off and 
@ «smelter investments, sub. bianks, full particulars, ete., semt 
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free on application. 
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Cement Books. How to Use, et oe 


Cement and Engineering News, If? La Salle &t.,C hicage 

















We are making a great success of selling direct 
from factory to smoker exclusively, at re- 
tail prices, the best possible cigars—all time- 
tested, tried-out brands; not one blend but many, 
to suit every possible taste. We have mee a 
reputation for quality during the years 
we sold to dealers. Now we're making a 
reputation for saving in prices as well 
when we se 


Direct from our Factory to You 


The saving in price does not come out 
of the cigars—they are the same as 
| ever. It comes from saving you the 
| jobbers’, the salesmen’s, and the re- 
tailers’ profits—three profie in your 

ket. The saving in price is clear, 

yall. You can prove, without risk 
how we'll please you in quality and 
critically satisty your taste, for if 
you don’t get as ‘good a cigar or & 
better one from us for less mon- 
ey than you pay now—if you are 
not altogether pleased, you get 
your money back, 



























The American Schoo! of Correspondence 
offers by mail the 
following courses in 


ENGINEERING 


The instruction being under the super- 
vision of members of the faculty of 


Armour Institute of Technology 
Courses in 
Electricai, Mechanical, Civil, Locomotive, 
Stationary, Marine and Sanitary Engi- 
neering; Architecture, Navigation, Re- 
frigeration, Mechanical and Perspective 
Drawing, Sheet Meta! Work, lelegraphy 
and Telephony, Textile Manufacturing 
—also 40 short in Pr Courses. 


In addivion to t 








‘g ‘eatrustion 


£ | 


“ Library (in 10 volwmes) as 
bay ry their studies. 


Pare School of Correspondence 


Armour Institute of Technology 
CHICAGO, ILL. 








MATCH MACHINERY. 
We manatgcture everything pertaining to the busi- 
ness. The Very Latest Process, e will furnish 
@ manager or — any the business, 
Fr. yUR PHY & RF? 
1118 Fo lock, Chicago, DL. U. 8 A. 





“THIS BEATS NEW JERSEY." 
| Charters proc ured under South Dakota laws for a few 
dullars. Write for Corporation jaws blanks, by-laws 
| and forms to PHILIP LAWRENCE, late Ass’t Sec. of State, 
| Huron, 8. Dak. or Room K, 20th floor, 220 Poway, N.Y. 


Mathematicians Wanted 


The profession of actuaryship offers a spiendid field 
for those possessing mathematical ability. as positions 
command #4.000 a year and over. Our course is prepared 
by leading actuaries and ts under their supervision 

Address 


HOME CORRESPONDENCE SCHOOL 
416 Walnut St., Philadelphia, Pa. 
WIPING TOWELS FOR MACHINERY 
Best quality, lowest prices, cheaper, more effective, 


and safer than cotton waste. 
George 8S. Brown, 512 Warren 8t., 


Boston, , Mans. 
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INVENTIONS DEVELOPED. 





WALTER K, FREEMAN, M.E, 
Special machinery, electrical and chem’ cal ap- 
paratus made on sbort notice. Good accommo- 
dations for inventors. 48 EB. 2d 8t., New York. 





Catalogue of ApehRectupal, Seterttitic 

and Technical Books. 
Prospect us for 1903 for“ Architects’ and 
ders’ Magazine,” monthly #2 a year. 


we. T. COMSTOCK. Pub. Warren St., New York. 
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| Are you interested in Patents, Mode! or Experimental 
work | r booklet entitled 


‘WHAT "WE DO—HOW WE DO dd 


will be sent to you on reques 
|} KNIC€ KER Bec KER MACHINE Wonka, 
4 5-10-12 Jones Street, New Vork. 


CHINES riies Engin Brewers 
ICE » and Ait re Vine kipore, Ti E VILT i 
jive CO, 5) Clinton Street, Milwaukee Wis 





and Experin pa al Work. 


| Model Machinerz 
Broadway, New City 


Ww. H. CRAWFORD, 1 
MODELS i& EXPERIMENTAL WORK, 


nventions developed, Special Machinery. 
E. Vv. BAILLARD. F Fox Bidg.. Franklin (ooh New York. 





“| SAVE HALF YOUR CIGAR MONEY AND GET A BETTER SMOKE 





Why throw away one-half your cigar money 
2 many “in-between men” = the face of a 
“no ae guarantee like this 
rite for our booklet Rotied Reveries.”’ 
omen verything. or to hasien matters 
for # $1.00 © we wil] send a trial assortment 
of 25 } and blends; for 75 cents twelve 
regular 10-cent and two-for-a-quarter cigars; 
for 50 cents twelve assorted fives and tens, 
) cigar separately wrapped and describ- 
ed and showing you bow two. for-a-quarter 
and I6-cent cigars can be bought in 
boxes of %, 9 or 100 for from 4 cents to 
6 cents each, others from 2 cents to 8 
‘ents each ranspertatios 
charges prepaid. 
our own procrastination i« ali 
that prevents you from becoming 
our steady customer and saving 
money. 
References:—Any Banx 
Agency, Any Customer 
JOUN B. ROGERS & CO. 
& 8 ts St t 


on, N. ¥. 














Any 











Scientific 


American 











Runs 365 Days 


AND LONGER 


And then with less than a minute of 
your attention the “ Keyless Clock”’ 
will go for another year. 
We make these clocks in all styles. 
Send for illustrated» price list and cat- 
alogue 


There is but one “Keyless Clock”; 
we make it. 


UNITED STATES E. CLOCK CC., 


Corner Spring and Hudson Streets, NEW YORK 


O/ DIVIDENDS 


O WILL BE PAID 


‘To increase our plant We are offering to the posite 
atper 3,000 shares (810.00 each) of 7 per cent, pre- 
ferred, participating stock. ‘This stock ls camulative 
and shares in all the earnings of the Company. It 
is secured by a cash investment of $100,000.00, besides 
the vaiue of patents and other assets. Stock sub- 
scribed tor now will draw six months dividend on 
duly Ist, 8. A bonus of ten shares of common 
stock (par value $10.0) each) will be given with every 
twenty shares preferred A great portion of the 
above allotment has been subscribed. All remit- 
anoes will be promptly returned it subscriptions 
wtive too late, Por proapect tus and other literature 


es ase aldress, BE S L, See'y, 
‘ tei States Blectric Clock ‘ 0. 
4-208-M8 Hudson 8t., N. ¥. 
ie erences—Al! leading Commercial Awencies 
pository rthera N 


ational Bank, New York. 


| | 


Winton 


Responsiveness 





| 
| 


} An automobile that you knew will respond to every 
call you make on it for apeed, endarance and dura- 
bility i the only sert you want. There is neither 

} geeasare ner profit in a machine in which you do not 
ave unalloyed confidence, WINTON stands for 

absolute reliability 


; 
THE WINTON MOTOR CARRIAGE CO,, Cleveland, 0. 





PALATABLE | 
WATER-STILL 


Produces an absolutely 
pure and aerated wa- 
ter for manufacturing 
or drinkin . purpcecs. 

Attacha e to any 
steam boile er. 

Made in all sizes, from 
W to ® gallons distilled 
water per hour, 

In use in UO. &. Army and 
Hospital Marine service 

Write for catalogue. 


PALATABLE WATER-STILL 
COMPANY. 
Boston, Mass., U. S. A. 


The Balanced Motor 


Employed in all Hay nes A pporepe cars ts of the 
famous double cylinder type which bas proved its su 
periority over all other forms. ‘This motor was de- 
signed for automobiles by The Haynes-A pperson 
Company, and is used exclusively in every type of 
carriage they manufacture. Many manufacturers have | 
tried to imitate this construction, but have preduced 
nothing equal to the original. 














| 





Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature of the 
Haynes-Appersen Car 

This transmission produces the various speed changes 
in easy stages, without the jerky motion characteristic 
of the Freneb gear, and is more flexible under all road 
conditions than any other automobile speed changing 
device in existence, It has been consistently devel- 
oped through tea years of hard service, and has been 
more thoroughly tested under all conditions than any 
other transmission made 

Should this be of interest, we shall be glad to 
tell you more about it. Send for our literature 


THE HAYNES-APPERSON CO., Kokomo,. Ind. 
(The Oldest Putiders of Motor Cars in America) 


National Automobite Mfg. Co., San Francisco, agents 
for Pacific Coast, branch store, 381 to 35 Wabash Ave 


Please mention the Scumwrivw American when you communicate with us 


RIVETT 
LATHE 


No up-to-date jo'without | 


ate afford to do without it. 
HIGHEST AWARD “Pstersr creates 
Faneuil Watch Tool Company, 
BRIGHTON, 





WATCHES 


| Catalogues sent on request 


A. LESCHEN & SONS 


Branch Offices, 





NEW ENGLAND 


Ghe 
PADISHAH 


The best low priced watch in the world. 
Sold in every country on the globe for 
the one price or its equivalent... . 


$2.00 EACH 


Piain or fancy colored Sporting Dials. 


We make all styles and sizes of watches 
for men and women 


NEW ENGLAND WATCH CO., 


PATENT AERIAL 


WIRE ROPE TRAMWAY 


For Transportation cf Ore, Coal, Dirt, Timber, etc. 


Perfect ons ae Abectensy Safe. 
by One Man. Cost of Maintenance Low. 


ite EB. Lake street, Chic 





Factories: Waterbury, Conn. 
New York, 57 & 30 Maiden Lane 
Offices Chicago, 151 to 187 Wabash Avenue 


San Francisco, Spreckels Building. 





oe 


PRICE S t 25. 
if you are seeking for pleasure, if you wish to save 
time in travel, if you want a racing machine or a bill 
climber, there ts only one machine that will fill your 
requirements, and that is the 


MARSH 3 H. P. MOTOR CYCLE 


guaranteed for one year Write for circular. 





MOTOR CYCLE MFG.CO., - BROCKTON, MASS. 


“HERCULES 
WIRE-ROPE 


(Trade Mark Registered.) 
Loads Automatically Unioads Automatically. 
Capacity Largest \)btainable. 
Home Office, 920-922 North 


ROPE COMPANY. Main Street, St. Louis, Mo, 


92 Centre Street, New York City, N. Y. 





, il 
Fremont Street, San Francisco, Cal. 


TO KEEP COOL 


you must have a whirling fan to drive the beated, im 
pure air from your rooms. Wil you pay $15 or more for 
an electric fan, or will you buy our famous 


Water Motor Fan 


which makes 2,000 revolutions 
a minute and throws a current 
of air as strong as does an elec 
tric tan yet costs only 


$1.50 


It can be attached to any spigot direct. or connected 
by rubber hose and attached to wal: in same or another 
room. Can be adjusted by anyone— even a child—quick. 
ly and easily. The fan is ten inches in diameter. Re- 
quires but Jow pressure, the motor being fed rene’ rc 
1-1s-inch hole. Runs smoothly, without noise 
ance -especially desirable for the sickroom. 
get out of order. 


Price Complete $1.50 Booklet ne 


Good Agents Wanted to sell the Water Motor Fan to 
the thousands who have been waiting tor a perfect fan 
at a low price. 








hy — 


DELAWARE RUBBER CO., Dept. 107, 
631 Market Street, Philadeiphia, Pa. 


RDNIRDIESTOCK 


coos CHICAGO iiL.Use 
15 to 21 Clinton Street. 














have Elgin Watches 
illustrated history of the watch, sent 





Always on the 
right side of 
a quevytion 
of time —the 


ELGIN 


WATCH 


Every Elgin Watch is fully guaranteed. All jewelers 
*“Timemakers and Timekeepers,’’ an 


ELGIN NATIONAL WATCH CO., ELain, tLiinors, 











free upon request to 





Orient MotorCar 





SH.P. PRICE #950 
All speeds to 3 miles per bour. Will climb any grade 
Write for descriptive catalogues. 


WALTHAM MPG. CO., - Waltham, Mass. 


+ All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful artictes, including Safes, 
Sewing Machines, Bieyctes, Touts. etc. save 


Money. Lists Free. CHICAGO SCAL © Co., Chicago, Ill 


Che Cupewriter Exchange 


146 Barclay St.. NEW YORK | 
124 La Salle St., CHICAGO | 
38 Bromfield St.. BOSTON 

817 Wyandotte St.. 
KANSAS CITY, MO. 

209 North 9th St. 
ST. LOUIS, MO. 

536 California St., 
SAN FRANCISCO, CAL. 


We will save you from 10 
to 306 on Typewriters of all makes. Send for Catalogue 





Do You Want? 


Loto) © ») GALVANIZING. 
AMERICAN PROCESS NO ROYALTIE 
SAMPLES INFORMATION APPL CATION. 


NICKEL 
Electro-Plating 
Apparatus Lay Material 
,Hanson 4 Van Winkle 







vor CaTALOGUE, 


Ne a 
P F ish finarte an N. Fe, 
30 & 82 8. Canal St. 
Chicago. 


Szxp Your Bustwess Carp 























Your 


Own Gas 


for cooking with the 
KHOTAL 
Blue Flame Kerosene 
Oil Stove. No wicks, 
no odor, and no 
smoke. Gives twice 
the heat at less than 
half the cost of gas, 
Price $3.75 
Send for Catalogue 
THE KHOTAL BURNER CoO. 
197 Fulton St., New York 














CHARTER ENGINE — 


ANY PLace 
Se) sy Any One 
For ANy Purpose 


| Stationaries. Portables, Sqning | Outfits, 
Hoisters. ny and Pu 
FU #1.—Gasoline, Gas, Distillate. 
Send for illustrated Catal and Teati- 
monials, and State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 


Beauty and Utility 


Every business man knows 
the annoyance of loose shirt 

uffs. ery wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 


Washiurne’s Cuff Holders 


They can be instantly attached or de- 
tached. They never come loose—have a 
arip like a bulldog. 

Lilustrated catalogue on request. 














Sample pair of Cuff Holders 
sent by mail on receipt of 20c,. 


AMERIC AN RING ©®.,, 
Bex & Waterbury, Conn, 


UTRIGHL TESTING 


If you wish to know the properties of any electrical 
instruments, materials or apperaies. the utility of an 
invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY, LAMP TESTING BUREAU 
8th Floor. No. 14 Jay Street, New York 























MICROSCOPES 


for every purpose. Our instruments 
are founc in ali the best laboratories 
of the country. Catalog free. 





Projection Apparatus 


for scientific work. Superior in accuracy and convenience. 





Information on High Grade Tires? 


Write 








Chicepee Falls, Mass. | 
, SITOOA SHARE 
Magnolia Metal is famous the world over and we have 
ae Met re eons Exchange National 
NW rite to us for chartered account- 
KXK 
611-513 W. 13th ‘St. “New York. 


limited amount offered for public subscription. 
bes sae paren’ in prinetpal cities. 
arr ot New York City, or Federal 
ant’s report, and prospectus. 
j Beat 
Squabs Pay ay 





FISK RUBBER COMPANY, 
Selling at Par, 
Dividends paid semt-annually—April ist and October Ist 
psired, can be seut to 
tional Bank of Pittabure, Pa. 
MAGNOLIA METAL co., 


fi. Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for RE 
BOOK LET and iearn this immensely 
rich home industry. 





, Boston, Mass. 


Plymouth Rock Squab Co.,14 Friend St 





Ghe Best Thing on Wheels 


ALL ROADS ARE ALIKE TO 


Ose OLDSMOBILE 


RUNS EVERYWHERE 


Nothing to Watch but the Road Ahead. 
illustrates and describes it in detail. 
THE PRICE IS RIGHT 


BOSTON, MASS., U.S. A. ‘OLDS MOTOR WORKS, DETROIT, MICH, 


, Our new red catalog 





|. 


B “9 
ausch @ Lomk, Griical Co. 
BOSTON CHICAG 2 


NEW YORK 


. 











It won’t cost 


ne 


‘cent to test 
“Royal Worcester’ 


Belting. 


| We will send sample belt for testing on 
machinery, absolutely free 
of cost to you. Puts you under no obli- 
whatever to buy unless you 
for yourself that it is the best 


your own 


gation 


decide 


EE|and most economical belt for you to 


use. 


Royal Worcester Belts—chcicest se- 
pure oak 


REMEMBER : 
lection of hides tanned old-fashioned, 
| process, cut not over 18 inches from center, nor 
| more than 54 inches long. Guarantved not to 
| stretch, sag, or give trouble. 


GRATON & KNIGHT MFG. CO. 
| Oak Leather Eelt Makers, Worcester, Mass. 


ESSOP STEEL Cr 


a CRUCIBLE SHEET STE 
Eki, BoM MOR, | 2 ee 















